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INTRODUCTION. 


The Eastern Oregon Dry-Farming Substation ' was established at 
Moro, Oreg., in 1909. The land was purchased and the buildings 
(fig. 1) erected with funds contributed by Sherman County. The 
expense of maintenance is borne jointly by the Oregon Agricultural 
Experiment Station and the Bureau of Plant Industry. 

A cooperative agreement between the Bureau of Plant Industry 
and the Oregon Agricultural Experiment Station specifies that “The 
objects of the cooperative investigations shall be (a) to improve the 
cereals of the Pacific coast region by introducing or producing better 
varieties than those now grown, especially with regard to drought 
resistance, yield, quality, earliness, etc.; (b) to determine the best 
methods of cultivation and crop rotation for grain production; and 
(c) to conduct such other experiments as may seem advisable for the 
accomplishment of the greatest possible good to the cereal interests 
of the State of Oregon.” Full credit is given to the Oregon Agri- 


1From the establishment of the Moro substation until November, 1911, Mr. H. J. C. Umberger was 
superintendent. In February, 1912, the writer was appointed superintendent. 
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cultural Experiment Station and to Sherman County for their share 
in obtaining the cooperative results reported in this publication. 

Some preliminary work was done in 1910, but most of the experi- 
ments were not started until 1911. The investigational work at 
Moro comprises tests of methods of production and improvement of 
cereals, including crop rotation and tillage. This bulletin deals only 
with the varietal tests of spring-sown cereals, including wheat, 
emmer, oats, barley, and grain sorghums. 


DESCRIPTION OF THE STATION. 


The Eastern Oregon Dry-Farming Substation is located in the 
southwestern part of the Columbia Basin,’ near Moro, in Sherman 
County, Oreg. Eastern Oregon, as the term is used locally, refers to 
all that portion of the State east of the Cascade Mountains. Sherman 
County lies along the Columbia River, the northern border of the State. 
It is really about midway of the State from east to west. Moro is 


Fic. 1.—General view of the station buildings at the Eastern Oregon Dry-Farming Substation, at Moro. 


about 15 miles from the Columbia River, on a branch line of the 
Oregon-Washington Railroad & Navigation Co. A map of the State, 
on which the location of the substation is indicated, is shown in 
figure 2. 

The elevation of the substation is approximately 2,000 feet. The 
soil and climatic conditions at Moro are typical of a large part of the 
Columbia Basin. It is believed, therefore, that the results obtained 
at the substation are applicable m a general way to most of the 
Columbia Basin, but especially to districts where the prevailing soil 
type is silt loam and where the annual average precipitation ranges 
from 9 to 12 inches. 

The substation comprises 233 acres, about 200 of which are till- 
able. Like most of the Columbia Basin lands, the surface is very 
rolling, nearly every direction and inclination of slope being repre- 
sented. On the experimental plats the slopes vary from nearly level 


1 For a general description of the Columbia Basin, see Hunter, Byron, Farm practie in the Columbia 
Basin uplands, U. 8. Dept. Agr., Farmers’ Bul. 294, 30 p., 1907. 
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land to a rise of 11 feet per 100. A contour map of the substation is 
shown in figure 3. 

For the purpose of comparing the soil and climatic conditions at 
‘Moro with those of other localities, a brief description is given of the 
soil and climate at the substation. 


SOIL. 


The soil at the substation is the fine silt loam characteristic of a 
large portion of the Columbia Basin. It is classified by the Bureau 
of Soils as Yakima silt loam. It is derived largely from the decom- 
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Fic. 2.—Map of Oregon, showing contour lines east of the Cascade Range and the location of the Eastern 
Oregon Dry-Farming Substation, at Moro. 


position of the basaltic or lava rock by which it is underlain. Unlike 
some of the soils nearer the Columbia River, the percentage of sand 
is not high enough to cause trouble from soil shifting or blowing. 
The soil is easily worked and requires little cultivation to put it in 
good tilth, the only implements really necessary for making a good 
seed bed being a plow and a spike-tooth harrow. The disk harrow, 
however, is frequently used prior to plowing, and a bar weeder for 
surface cultivation of the summer fallow. According to Bradley, 
the general composition of eastern Oregon soils, of which the sub- 
station soil is typical, is as shown in Table I. 


a 


1 Bradley, C. E. Soils of Oregon. Oreg. Agr. Expt. Sta. Bul. 112,48 p. 1912. 
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Taste I.—Composition of silt loam soil in the Columbia Basin. 


Soluble Soluble 
Constituents. Total. in Constituents. Total. in 

15 eek 1.115 HCl. 

i Per cent.| Per cent. Per cent. | Per cent. 

IMR CS10s)a.50 sas sauna 62. 85 0.34 || Iron and aluminum oxids 

IE tsh (Ks) oc sae. Salen eho 1. 63 .74 (Fe2O3 and AlO3).......--- 8.47 8.37 
pene (CAO) 2 once scasa crates 3 4,52 3.05 || Phosphoric acid (P205).-...-. 30 s21 
Magnesia (MgO)...........-.-- 1.94 1.'66.|) Natrogen,@N) S252 2.eeccce conse eT pee © 2 
Manganese oxid (MngQOq). . --- BO sles 28s ores Wolatile 70s Ue sab ate Ree Any plato Gees 


From analyses of surface soik obtained from both virgin and cropped 
areas Bradley concludes that ‘‘while the percentage of nitrogen in 
these soils has remained practically constant under continual crop- 
ping for, in extreme cases, 25 years, there has been a marked decrease 
in the carbon or organic content.’? Probably on account of this 
deficiency in humus the surface soil at the substation is inclined to 
run together or pack in the spring from the effects of winter precipi- 
tation. 

The soil is remarkably uniform in texture, absorbs water readily, 
and has a high moisture-holding capacity. Atthesubstation the depth 
of the soil to the rock formation underneath varies from 1 to 9 feet, 
the deeper soil being on the higher elevations and on the northward 
_ slopes. Where the ground slopes toward the west or southwest, the 
soul usually is shallow and therefore less suited to cereal production, 
because of its inability to store sufficient moisture to mature crops. 
Most of the farm had been cropped to grain for about 25 years prior 
to the establishment of the substation. 


CLIMATIC CONDITIONS. 


Careful records of climatological phenomena have been kept since 
January, 1910, in cooperation with the Biophysical Laboratory of 
the Bureau of Plant Industry. The weather-observing equipment 
consists of standard snow and rain gauges, maximum and minimum 
thermometers, self-recording thermographs, an evaporation tank, 
an anemometer, and a psychrometer. 


PRECIPITATION. 


In no other place in the world is cereal production conducted on 
such an extensive scale with so little precipitation as in the Colum- 
bia Basin. As Table II shows, the lowest annual precipitation 
in the vicinity of Moro during the past 10 years has been 7.68 inches. 
The precipitation for the years from 1905 to 1909, inclusive, was 
recorded at Grass Valley, which is about 10 miles south of Moro, 
while that for the years 1910 to 1915, inclusive, was recorded at the 
substation. The average annual precipitation for the 11-year period 
from 1905 to 1915 is 11.35 inches. The highest annual precipitation 
since records have been kept at the substation is 14.89 inches. 
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Tasie II.— Monthly and annual precipitation at Grass Valley and Moro, Oreg., showing 
the average, maximum, and minimum for each month, from 1905 to 1915, inclusive. 


[Precipitation data (in inches): Previous to December, 1909, from the Oregon-Washington Railroad & 
Navigation Co., Grass Valley, Oreg.; since December, 1909, from the substation records. T=trace.] 


| 
Year. | Jan. | Feb. | Mar.| Apr. | May. | June.| July.| Aug. |Sept.| Oct. | Nov.| Dec. Fa 
1905s: o..< Sh eeteotne rate cis 0.76 | 0.20 | 0.05 | 0.03 | 1.70 | 1.30 | 0.36 dy 0.75 | 1.36 | 0.85 | 1.35 | 8.71 
T9006 RS soe e eee eae 1.00} .85] 1.65) .10) 1.05 | 1.85 T 34 | .35 T .)-2..59) |: 25220) a 2300 
IQ072U. cteease keene 2360: |) ~ 48 }al-60 We O67 |) SON) SOrh ss S0n  erda 50 20 | 1.46 | 2.68 | 13.43 
1908 Sees Rete eee 55 | .02 68 11 | 1.41 ool | 22) 684 95 020) 2 12 esis 
1909 sree ee eee oe 2.56 | 1.03 68 10!) 640")) 22:998)|) oLOn 024 40 87 | 3.34 | 1.14 | 11.77 
1910 c).) .Beinseeetaee oes | 95 | 1.47 63 66 | 1.25] .89 uD -00 | .20 70 | 2.76] .88 | 10.39 
Th) BS eee, See 1:18 | .46 25 35 | 1.05] .64] .00 te 4.03 -33 30'| .61 | 9:20 
191A Se ecisken kites 3.58 | 1.36 69 78 | 1.383 | .42] .02 t4\ cai2d -78 | 1.30 | 2.12 | 13.33 
IOUS Seca ans asen sor 1.33 | .23 76 58 | 2.27] 1.39 | .06 05} .49 | 1.87 | 1.45 | 1.69 | 12.17 
OTA Soret e eee eae 2.20 | 1.16 11 | 2.06 COy| 00 |e OS | peels 1.05 | 1.48 88 88 | 11.32 
a) (yee 1.75) | 2031 | 1-27 65 | 2.06] .36 57 05 | 1.14 23 | 2.89 | 1.61 | 14.89 
AVO@TASCM. ccs. ccc as Po GSn se, ew hOn| OOS ieertson|y sank OM emeeczU) | acre -81 | 1.72 | 1.53 | 11.35 
iN GCh-abechben eee sae 3.58 | 2.31 | 1.65 | 2.06 | 2.27] 1.85] .57] .74 | 4.03 | 1.87 | 3.34 | 2.58 | 14.86 
Minimum......... 00 | 02) 205 || .03 AQ) || 37 SOOM SOON rk 4k 30 .61 | 7.68 


The distribution of the precipitation usually is favorable for grow- 
ing cereals, nearly all of the rain falling during the months from 


Fig. 4.—Experimental plats at the Moro substation in the spring of 1916, showing the run-off during the 
melting of a heavy covering of snow. 


September to June. July and August are practically rainless. In 
some years there is considerable run-off in the winter or early spring 
(fig. 4). Soil samples taken to a depth of 6 feet on 20 plats in May, 
1913, had an average of only 1 per cent more moisture than samples 
taken on the same plats in November, 1912, though the precipitation 
during the interval measured 5.5 inches. From September 1, 1914, 
to February 28, 1915, the precipitation was 8.35 inches, but this 
penetrated’ stubble ground to a depth of less than 2 feet. The rains 
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which occur during the late spring, summer, and autumn months are 
of such a nature that practically all of the water is absorbed by the 
soil, but much of the winter precipitation is frequently lost as run-off. 
As is shown in Table IT, the wettest months are November, December, 
and January. Much of the precipita- 
tion during these months is usually in 
the form of snow. 

The 11-year average precipitation by 
months is shown graphically in figure 5. 

The precipitation available for grow- 
ing cereals during any particular season 
in this section is largely that which 
falls from September 1 to August 31. 
In comparing crop production with 
precipitation data, therefore, records 
for calendar years are not so valuable 
as those for crop years ending August 
31. The precipitation which falls dur- 
ing the growing season is also an im- 
portant factor in influencing crop yields. 
The average seasonal precipitation for 
small grains (March to July, inclu- 
sive), as shown in Table III, is 3.83 
inches. Fic. 5.—Diagram showing the average 

Table ITI gives precipitation records monthly precipitation in inches at Moro, 

a Oreg., during the 11 years from 1905 to 1915, 

for each of the five crop years for which 
results are reported in this bulletin, 1911 to 1915, inclusive, and also 
the precipitation for the growing season in each of those years. 


PRECIPITATION — (NCHIES 


TABLE III.—Preeipitation at Moro, Oreg., in crop years (ending Aug. 31) and in the 
growing season (March to July, inclusive), for five years, 1911 to 1915, inclusive. 


Period. Inches. Period. Inches. 


Annual: Seasonal: 


Sept. 1, 1910, to Aug. 31, 1911 8.47 Mar. 1 to July 31, 1911.... 2.29 
Sept. 1, 1911, to Aug. 31, 1912-.. 14.19 Mar. 1 to July 31, 1912.... 3. 24 
Sept. 1, 1912, to Aug. 31, 1913. 11.08 Mar. 1 to July 31, 1913... 5. 06 
Sept. 1, 1913, to Aug. 31, 1914. 12.53 Mar. 1 to July 31, 1914.. 3.67 
Sept. 1, 1914, to Aug. 31, 1915 13.31 Mar. 1 to July 31, 1915 4.91 

PAV EERUD See St de aS oto Sees aeeinia ols aie's 11.92 ANGIE. 2 clo aidde seukee ate se keene 3. 83 


It will be observed that the crop year of 1912, from the standpoint 
of precipitation, was the most favorable for crop production of any 
of the five years for which data are here given. The crop year of 1911 
was very unfavorable, the total precipitation being only 8.47 inches, 
of which only 2.29 inches fell during the growing season. The 
average for the five years ending August 31 is 0.57 inch more than 
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the 11-year average, and the average for the growing season in the 
five years is 0.13 inch more than the 11-year average for the same 
months. 

EVAPORATION, 


Records of evaporation from a free water surface have been kept 
during the seven months, April to October, inclusive, in the years 
1911 to 1915, inclusive. The method used is the same as at other 
stations cooperating with the Biophysical Laboratory of the Bureau 
of Plant Industry.t| The evaporation tank at Moro is 2 feet deep 
and 6 feet in diameter. Table IV gives the monthly evaporation, 
April to October, inclusive, in the years 1911 to 1914, inclusive. 


Taste IV.—Evaporation, in inches, from a free water surface at Moro, Oreg., in the 
seven months, April to October, inclusive, for five years, 1911 to 1915, inclusive. 


Month. 1911 1912 1913 1914 1915 Average. 


Avprilt ee Sista See tela ee eee 5. 92 4.51 4.09 4.02 Hui8 4, 73 
Misano ik oes 2 ee ent ee 6.13 6. 75 6. 24 7. 43 5.90 6. 50 
SUING So Ae Sek 2 Fe eerie et ects 9. 61 ied 7.36 8. 29 8.45 8. 29 
Stal, oS ee | Sa ee ee ee per sy ae TAY ( 7.89 7.90 11. 43 9.05 9. 57 
AUIEUISG ene Pu ec ann Metre oan meee eta neta 9. 28 6. 72 7. 82 9. 64 9. 59 8. 61 
Septemper: & 2s 5 Soe cian tone Se 4.16 4. 50 4.82 4.40 5.30 4. 64 
Octaberi2t8 -Gh sae eee oe ae centee 2.34 2. 60 Bs O2 2. 20 2.98 273 

Dota eek ae ee eee: sane ke 49. 01 40. 72 | 41.75 47.41 46. 40 45. 07 


The highest evaporation occurred in 1911, when the evaporation 
for the seven months was approximately five times greater than the 
total precipitation for that year. The lowest evaporation was in 
1912, when the ratio of the evaporation for the seven months to the 
total precipitation for the year was about 3 to1. During the 6-month 
period from April to September, inclusive, the average evapora- 
tion at the substation in the years from 1911 to 1915, inclusive, was 
42.34 inches. This is greater than the evaporation reported by 
Briggs and Belz! during a 6-month period at any station north 
of the fortieth parallel of latitude (the northern boundary of Kansas). 

Table V shows the evaporation and precipitation and the winter- 
wheat yields at the Moro substation and two other representative 
dry-farming stations, one in the Great Basin at Nephi, Utah, at an 
elevation of nearly 6,000 feet, and one in the northern Great Plains 
at Moccasin, Mont., at an elevation of 4,300 feet. The wheat yields 
reported in Table V were produced under the same method, alter- 
nating wheat with summer fallow, at all the stations. Investiga- 
tions similar to those conducted at Moro are being carried on at 
Nephi and at Moccasin. The precipitation and evaporation data are 
taken from the records of the Biophysical Laboratory and the 
wheat yields from the records of the Office of Cereal Investigations. 


' Briggs, L. J., and Belz, J.O. Dry farming in relation to rainfall and evaporation. U.S. Dept. Agr., 
Bur. Plant Indus. Bul. 188, p. 16-20. 1910. 
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Data are available for the years 1909 to 1915 at Moccasin, for the 
years 1908 to 1915 at Nephi, and for the years 1911 to 1915 at Moro. 


TaBLE V.—Precipitation and evaporation data and yields of winter and spring wheat 
at Moccasin, Mont., Nephi, Utah, and Moro, Oreg., in the years indicated. 


Moccasin,| Nephi, Moro, 
Character of data. 1909 to 1908 to 1911 to 
1915. 1915. 1915. 
Average precipitation: 

ING TENE CLR EON ace yen OE 2 te oh SA has, ee eee ees inches. - 16. 66 12.78 12.18 

Seasonal (April to August, inelusive).-..........--=.2:-----=--- do. ==. 9. 06 5.15 3.39 
Average evaporation: 

Seasonal (April to August, inclusive)............-.s+.----.+---- doe... 27. 96 38. 71 37.70 
Ratio of annual preipiieton to seasonal evaporation.....:.-.........---- 1:1. 68 1:3 TXB52 
Ratio of seasonal precipitation to seasonal evaporation. .................-- 1:3: 1 rhe Ade? 
Average yield of best winter wheat... .<.....22.22.-s-s-s0-c205-6 bushels. - 35.7 25 a 23 
mveraperyield.of bestispring wheats ..52-.-..-- 22. .-cesece+ss-- nc eee dpeess 27.6 10 PIT 


a Average yield of 10 plats of Turkey wheat in tillage experiments. 


The average annual precipitation and the average seasonal pre- 
cipitation are greater at Moccasin and at Nephi than at Moro. The 
average evaporation from April to August, inclusive, is 1.01 inches 
greater at Nephi and 9.74 inches less at Moccasin than at Moro. 
The ratio of annual precipitation to seasonal evaporation is slightly 
greater at Moro than at Nephi, but there is a wide difference between 
the ratios of seasonal precipitation and seasonal evaporation at Moro 
and the other two stations. 

TEMPERATURE, 


Table VI gives the highest, lowest, and mean temperatures for 
each month of the years 1911 to 1915, inclusive, and also the average 
of the means, the average of the maxima, and the average of the: 
minima by months for the 5-year period. 


Taste VI.— Mean, maximum, and minimum temperatures at Moro, Oreg., by months, 
for five years, 1911 to 1915, inclusive. 


Year. Jan. | Feb. | Mar. | Apr. | May. | June. | July. Aug. | Sept. | Oct. | Nov. | Dec. 
Mean: ; 
POUL: 30.3 | 30.6 | 43.5 | 46.2] 51.0] 60.6] 70.0) 66.0] 54.8] 46.9] 38.0] 34.0 
1912. . 29.3} 36.8] 37.9} 45.7] 54.6] 61.4] 66.0] 62.5 | 55.0] 44.9] 40.7] 33.0 
1913... 29.5 | 28.8] 38.2] 46.6] 54.6] 60.4] 67.9] 68.0] 57.6] 47.3] 40.7] 28.0 
1914... 36.5] 33.3] 48.8] 47.6 |. 56.2} 59.5] 70.5 | 69.1] 55.5| 49.5] 38.1] 22.8 
ak) a 29.0} 36.0] 45.0] 50.8) 53.0} 60.0] 64.8] 71.3] 57.3] 50.6] 38.2] 32.8 
Average...| 30.5| 33.1| 41.7] 46.6] 53.9| 59.6| 67.8| 67.4] 56.0| 47.8] 39.1| 286 
Maximum 
i ae 55 46 aie 74 86 89 103 89 87 75 61 53 
4 | ee ee 51 52 65 68 86 96 98 97 85 69 61 54 
LOTS Si soe 53 58 57 75 83 89 101 99 88 74 57 47 
NOIZE. Skewes 51 38 69 72 88 91 99 100 83 69 59 46 
1OloescSet ae 41 52 70 75 78 93 96 100 86 73 54 53 
Average...| 50.2] 49.2] 67.6 72.8 | 84.2] 91.6] 99.4 97.0 | 85.8] 72.0] 58.4] 50.6 
Minimum 
TOME Se Nees 5 9 11 22 30 oo 44 42 34 32 4 5 
LAY 5 ees —6 26 20 28 33 37 43 38 31 25 23 19 
TOUS Salat choice 5 ai 9 28 36 37 41 41 33 28 29 10 
PTA: eae 28 28 27 29 32 34 42 43 29 32 19 —3 
2h) ee 10 23 30 32 34 40 40 46 36 33 25 1l 
Average... 8.4 18.6 19.4) 27.8) 33.0] 36.0] 42.0| 42.0] 32.6] 30.0] 20.0 8.2 
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Table VII shows the dates of the latest spring frosts and the 
earliest autumn frosts, together with the minimum temperature 
recorded for those dates in the years 1911 to 1915, inclusive. It will 
be observed from this table that during the five years no frost occurred 
in June, July, or August. None of the frosts recorded on the dates 
mentioned in Table VII did any damage to cereals. The longest 
frost-free period was in 1915, 211 days, and the shortest frost-free 
period in 1914, 108 days. The average frost-free period for the five 
years 1s 155.8 days. 


Taste VII.—Data relating to killing frosts at the Moro substation in the years 1911 to 
1915, inclusive. 


Last in spring. First in autumn. 
hee ee a were _| Frost- 
Year. a a free 
° emper- emper- | period. 
Date. acres Date. Ais. 
oC aH, Days 
1OT1S Peto SA ee ee aa ae May 8.0 ste 32) | WOGtaliancese 3 2 
AQUOS a2 Se oe ee ne oe oe ame enn ane: Apr. 29... SL | Sept. access 31 127 
1913S See Ped Rs ee ee cok Apr. 27 31) | (Octo1see-2ee 32 171 
HOTAe Si! tes Ret a eee ams cmt fate ey Maye Dien sat 32 | Sept. 12..... 32 108 
12) UG epee ee eras Bn let SE 2 eee ae i Sa Apr. 8 2) |MINOVa Date eee 30 211 
UNSSC 54 ee ee ee eee ae 1S ely a | eee ae Ocha ale eee 155.8 
WIND. 


The prevailing winds at Moro are from the west, southwest, and 
northeast. Southwest or west winds usually are accompanied by 
cool or moderately warm weather in the summer and mild weather in 
winter, while east or northeast winds are nearly always accompanied 
by high temperatures in summer and low temperatures in winter. 
Though wind velocities are never exceedingly high, the wind move- 
ment is quite constant from about March 1 to August 31. The num- 
ber of miles of wind during any 24-hour period rarely exceeds 350, 
490 miles being the highest number recorded at the substation for 
any one day of 24 hours during the years 1911 to 1915, inclusive. 

Table VIII gives the average wind velocity in miles per hour for 
each month of the years 1911 to 1915, inclusive. 


TasLe VIII.—Average wind velocity (in miles per hour), by months, at the Mens substa- 
tion in the years 1911 to 1915, inclusive. 


Year. Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.} Oct. | Nov.| Dec. es 
OU eave eB ark carey efor Beal) po Sale Gea ay 956529: 8s| 9.4. Oy:2. Ve 72:2) © ATS) 162/09 eno ae 
OU ee Nectar mec ate oe Calero: Ga kena eer 784) 5807 S5sGal) vOx8.9||, Sei) ee. Oi hae See 4.9 
1 ERS Beene See ace ste 9-4 D85) SAGUG ee8 |) (SEB Ge ORS. 9 Bis! fl woes || oni weetOe linen 5.1 
VOLES Hioscemeccnsese 54) 5.0.) 65,60) 655.) eel | 8eSh |) TSS ev. Si 6x0) 400s Saou eeag 6.1 
if ee Se eee Hee SOW ALON: PAO EG Ail oOnd, lhe Baaul lapsed FS RO! |) Geil) massa lens 5.9 
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Table VIII shows that June is the windiest month, though there is 
little difference in the monthly averages for any month from April to 
August, inclusive. The highest average wind velocity for any year 
in the 5-year period was 7.5 miles per hour, in 1911. The year 1911 
was also the one with the least precipitation and the greatest evap- 


oration. 
EXPERIMENTAL METHODS. 


The experimental work with cereals is conducted for the following 
purposes: (1) To ascertain what grain varieties are best adapted to 

the drier districts of the Columbia Basin, (2) to improve the best 
- adapted varieties by selective breeding, (3) to determine what crop- 
rotation systems will prove most profitable in connection with grain 
raising, and (4)-to find out the most economical and profitable methods 
of soil tillage for cereal production in this section. 

The work with spring grains during the first few years was along 
two lines, the testing of varieties and the improvement of varieties 
by pure-line selections. No work in hybridization has been attempted. 
A large number of pure lines have been developed, some of which 
give promise of being of considerable value. In this bulletin only the 
results of the varietal experiments will be given. 

In the testing of varieties, field plats and nursery rows are used, 
the unit of comparison being a tenth-acre or twentieth-acre in the 
plat experiments and 1-rod or 2-rod replicated rows in the nursery 
experiments. Kight-rod rows and eightieth-acre plats also have been 
used in the nursery. While a rather careful study is made of the 
varieties in the nursery and in the plat experiments and numerous 
notes taken on the habits of the plants, the value of a variety has been 
judged largely by its yield of grain. 


DIMENSIONS OF PLATS. 


As shown in figure 3, the substation farm is laid out in series of 
tenth-acre plats 8 rods long and 2 rods wide. The series are sepa- 
_rated by roads 164 feet wide and are divided into blocks of 10 plats 
each by roads of the same width. Alleys 44 feet wide separate the 
individual plats within these blocks. 

When twentieth-acre plats were used, each tenth-acre plat was 
divided in half by an alley 22 inches wide. The twentieth-acre plats 
discussed in this bulletin actually contain only 2,062.5 square feet, or 
115.5 square feet less than one-twentieth of an acre. In computing 
yields per acre, however, no account has been taken of this shortage. 
Acre yields computed from the yields of small plats are likely to be 
slightly exaggerated on account of the increased proportion of margin. 

The plan first adopted at the substation for the varietal experi- 
ments was to grow a single tenth of an acre of each variety, with 
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every fifth plat sown uniformly to one variety and regarded as a 
check. The two methods described in previous publications t have 
been used to determine relative or computed yields, but neither has 
proved entirely satisfactory. The variation in check-plat yields of 
spring grains usually has not been great. Occasionally, however, 
wide variations occur in the yields of check plats which can not be 
explained in any satisfactory manner. 


Fig. 6.—A bar weeder, or ‘‘slicker,’’ in operation at the Eastern Oregon Dry-Farming Substation. 


Beginning with 1913, each variety of spring grain in a varietal test 
has been sown in duplicate twentieth-acre plats. The plats in the 
two series are arranged as follows: 


Ds} Die Be ale 25s) TSS 7 | 8s] 19 10) ate a Sees | Sn TG ea SR es ey 


11 | 12 | 13 | 14} 15 | 16} 17 | 18 | 19 | 20 Ly 23) Bale Aad PGaleeiel. ren Oe ene 


All yields in this bulletin are reported in bushels per acre, based on 
the actual yields of a single tenth-acre or the average actual yields of 
two twentieth-acre plats. 


TREATMENT OF PLATS. 


The general practice in growing cereals in the Columbia Basin is to ° 
alternate a grain crop with bare fallow, commonly called summer 


1Cardon, P. V. Cereal investigations at the Nephi substation. U.S. Dept. Agr. Bul. 30, p. 12, 33. 
1913. Clark, J. Allen. Cereal experiments at Dickinson, N. Dak. U.S. Dept. Agr. Bul. 33, p. 11, 12. 
1914, 
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fallow. This alternation has been followed almost without excep- 
tion in the varietal experiments at the substation. The station 
crops have been produced by the methods in general use by the farm- 
ers in this section, and the yields reported are about those which 
ordinarily may be expected. The land is plowed 7 to 8 inches deep 
in April, an early spring disking usually being given prior to plowing. 
Immediately after plowing, the ground is harrowed once with a 
spike-tooth harrow, and another harrowing is given when weed 
growth starts. Later in the season, in order to eradicate weeds, the 
plats are cultivated with a weeder, locally known as a bar weeder. 
If necessary, this implement is used again later, the aim being to 
keep the fallow ground free from weeds. In order to accomplish 


Fic. 7.—Plats of the rotation experiments at the Moro substation, showing summer-fallow land in almost 
ideal condition in the foreground and small grains and corn in the background. Photographed in July, 
1914, 


this it sometimes has been necessary to cultivate so frequently that 
the soil has been too finely pulverized. The soil at the substation, 
if cultivated too much, may become so compacted after the winter 
snows and rains that much of the precipitation of winter and early 
spring is lost as run-off instead of being absorbed. Figure 6 shows 
the bar weeder in operation, and figure 7 shows the condition in 
which the fallow is usually kept during the summer months. 

Just prior to seeding spring grains, the ground is double disked 
and then harrowed once. Seeding is done with a disk drill, and no 
cultivation is given after seeding. 

The land in the vicinity of the substation is infested with several 
weeds that have been found difficult to control in the experimental 
plats. The two most troublesome in spring grains are the Russian 
thistle (Salsola pestifer) and tumbleweed (Amaranthus graecizans). 
Where good stands of grain are obtained the latter weed is rarely 
found, but the Russian thistle sometimes has been troublesome, 
especially in early-sown spring grain and in grain with thin stands. 
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In the experimental plats the weeds have been destroyed by hand 
hoeing. 

All varieties are carefully rogued to free them from accidental 
mixtures. They are cut with a binder, shocked, and then thrashed 
several weeks later with a small separator run by a gasoline engine. 
The grain from each plat is weighed after thrashing and the bushel 
weight determined. No straw weights have been recorded. The 
rows and small plats are thrashed with a small separator designed 
for that purpose. 

CEREAL EXPERIMENTS. 


SPRING WHEAT. 


From the standpoint of total production in bushels, spring wheat 
is not as important in the Columbia Basin as winter wheat. Con- 


Fic. 8.—Varietal plats of spring grain at the Moro substation, showing summer-fallow land in the fore- 
ground. Photographed July, 1914. 


siderable spring wheat is grown, however, on account of the fact that 
dry weather frequently prevails until so late in the autumn that 
winter wheat can not be sown with safety. Winter wheat is better 
adapted to the present summer-fallow system of grain production 
in the Columbia Basin, because it permits a better distribution of 
farm labor. Winter wheat also usually gives yields somewhat higher 
than those of spring wheat. 

Many wheat varieties, like Pacific Bluestem and Little Club, are 
sown in the Columbia Basin in either the autumn or spring, except 
on the higher elevations. 


VARIETAL EXPERIMENTS. 


Seventy-seven varieties of spring wheats have been tried at the 
substation. Some of these, which did not appear to be at all adapted, 
were discarded after a 2-year trial. New varieties have been added 
from time to time, and 5-year average yields have been obtained for 
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only seven varieties. Table IX gives the annual acre yields of allthe 
spring-wheat varieties which have been tested. In this table the 
varieties are arranged in alphabetical order, without regard to the 
_ period during which they were grown, their rank in yield, or other 
relationships. Figure 8 shows a portion of the plats in the varietal 
experiments with spring grain in 1914. 

TaBLe I[X.—Spring-wheat varieties tested at the Moro substation, showing the yields 


obtained in each year the variety was grown during the five years, 1911 to 1915, 
inclusive. 


Yield per acre (bushels). 
Variety. es oe Division. Origin. 
1911 1912 | 1913 | 1914 | 1915 

Abd-el-Kader.....-.--- 2075: |) Durum os. 2 eee Manis secs ese UG pt bli i BSC Sage eel Reece eee 
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IBIOUNOIbae oo. 5 s2= Fans 2511-2 | Durum......-. Abyssinia......... 3.5 7.5 | 18.0] 18.3] 23.6 
Bluestem. (See Pacific 

Bluestem.) 

GES Le ee ee 2826-1 | Common...... Avastbalint cas sce == 613.8 |¢ 18.3 |¢15.6| 24.7] 25.4 
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iWistiheéad. 2... /. 5. -.': 4. Broa hae Bh ee eel [eee eee 
Sa eo seRee a eeeen= = ee eogen en O0l 6. -| EWUSSIA® oo cosecsscc| 068) |) 12.85) 5.5 ef ne se e[lnceece 

DA ee c8.0| (e) |014.6 
Ghirka Spring. .-.--..-- 19867 |, 16525) 26.1 
Glyndon (Minn. No. 16! Gh jaseece-|e=225 

163). 

Heine Squarehead..... 21.6 | 22.5} 23.6 

WERT Se os oes a r= BCI e Restos Saeco Serene 
ety brid No. 63. -'--.-2 +. 41577" Clobe.-socsce 2 Washinieton ss. s.c|oase os. | elon Me 20s) Load leone. 
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OSes ee eee tien =| ZOOGSE 2 Sdn 2.5/5.2 eect dOs326+6-522: C1953: | SE aac See siecle cise se 
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a Acre welds are based on yields from single tenth-acre or duplicate twentieth-acre plats unless other- 
wise stated. 

b Grown in rod rows, usually unreplicated. d Grown in single fortieth-acre plats. 

¢ Grown in 2-rod rows replicated 2 to 4 times. € Grown in head rows, yield not recorded. 
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TaBLE IX.—Spring-wheat varieties tested at the Moro substation, showvng the yields obtained 
in each year the variety was grown during the five years, 1911 to 1915, incluswe—Contd. 


CI Yield per acre (bushels). 
Variety. Noe Division. Origin. SSS Se 
4 1911 1912 | 1913 1914 | 1915 
MWantae Daysococsece eects 2404-1 | Common. 9.6 | 19.0 |) 21237) 219: 2 || eae 
Yellow Gharnovka.....}| 2096 | Durum. 7.8) (16.6: |2.-2 Bee es ee 
LACALOCAS <a s\= 2s e 2799-2 | Commo b4.8|015.6 | 19.6 | 21.0) 25.2 
Unnamed ZO33sE Saco Or b 7.8 633.3) ||-asseee 9.3 | 09.4 
Do. 2500-1 | Durum B 10..6':}¢142..6 ||..:. cease sole 
Do 2545 |'- 02 e do.. 69.7 | ©€9.3 |..-- 258] Reeser leases 
Do Oi Ee epee do 7.3 12.8 17.1 (e) |¢14.6 
DOs. tena e eee ee 2580 | Common....-.. 66.6) | ¢9.8. |. -22.5-] eee eee 
DOM es oee secon cee 2O03ule ses (0) 68.7 | ¢14.3 (e) d7.2| (e) 
DOs Stare aie ee 2607-1 | Durum 28.3 1614.3 (e) da2.1| @8.4 
Mosesees oe eee 2609-1 |....- dotc4e = d11.4 |617.5 (€) @5, 2 ES ceee 
DY: pean eee 2702 | Common......- 616. 2) C626.|2 3... 22]/2 eee See 
SB YVR See re aes DOOR sees Oe: seas 08:8) |e OF Se] 2 =.) eee a eens 
ID) OS Seas ets ee ee 2796 | Durum..._...- (e). |e: Tova"). 2 3225 | eeree ool eee 
DOS asaee co acee ae 2798 | Poulard....-.. 64.8 |. ¢. 6/00/5255 ete eases 
DOG pas aes ere 2941 | Durum (e) |619.3 [510.3 | ¢7.3 |¢14.9 
Daiseeet pee Riise tC) hb ops ee @ 12.5.0 25.0 | 8.950 )2o eee je cemeee 
DOs 2 ce eee ee 4715 | Common...... € (e) |@12.5 Failure. 
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a eee are based on yields from single tenth-acre or duplicate twentieth-acre plats unless other- 
wise stated. : 
b Grown in 2-rod rows replicated 2 to 4 times. d Grown in rod rows, usually unreplicated. 
¢ Grown in single fortieth-acre plats. e Grown in head rows, yield not recorded. 


As the leading variety of spring wheat in the Columbia Basin is the 
Pacific Bluestem, this variety has always been grown on check 
plats. Table X presents a list of the spring-wheat varieties that 
have been grown three or more years, with yields expressed in per- 
centages of the yield of the Bluestem variety. Where the varieties 
have been tested on areas smaller than one-twentieth of an acre, the 
average yield of the two highest yielding check plats or rows of the 
Pacific Bluestem was used as a basis of comparison. Where the 
test was on areas of one-twentieth acre or larger, the average yield of 
all Bluestem check plats was used. Jn all cases where the smaller 
areas were used, the Bluestem variety was sown in every fifth plat or 
row. It will be noted that certain varieties, like Koola, Karun, 
Early Baart, and Talimka, have given consistently higher yields 
than the Pacific Bluestem when grown in rows and in plats. 

TaBLe X.— Yields of spring-wheat varieties grown at the Moro substation during three 


or more years, expressed in percentages of the average yield of the Pacific Bluestem 
variety grown in check plats and check rows. 


Yields (percentage of the yield of Pacific 

: Bluestem), 

Variety. C. I. No. sae 
1911 1912 1913 1914 1915 | Average. 
AtiMieates : ccec2st ose ~- casteseemetcesiss “eee PANT = 2 We = 32-2 a 200 119 109 85 128 

Bluestem. (See Pacific Bluestem.) 
BIG INO: or ne ace cee ener eis 2511 30 37 93 90 8 70 
Bobs. foe csct 2 sie See eae eee ee 2826-1 |25-=-- a116 a110 118 106 112 
Bole Blanes 2253 on6 eo. cee eee eee 29211" S22 eee eee a89 b157 ¢ 165 137 
We Soe Se career B= eee pdf bel Perens 127 agg 103 85 101 
Dale Goris: . bo. Se ace tec e aes =e nae s 4155 33 43 94 bY bel eS ergo 64 
HarlyiBaarp- 6-525. scence ase setae ee 1697 124 94 129 124 1i1 116 
Migpnants pss e horse atte eee aes eee DROAA 1 | Sette ; 6882 a7 b 40 b 52 62 
Gal PRION SS Soa necocetanen see a aeee cee 2398 70 61 GID \daceece| sae oe 63 
DOI. Sa Seeks acos qook pee eneomee 2398-])|\-2.c232 a 90 GOGH) 2 sane b54 67 
Ghirks Spring 4 aes soe eoe eee eee ES Wy ee ot ES es oe 101 ae 109 . 96 
Glyndon (Minn. No. 163).........-------- 2873 80 | 63 Sis). cae ns | eee 76 
a Grown in 2-rod rows replicated 2 to 4 times. ¢ Grown in single fortieth-acre plats. 


+ Grown in rod rows, usually unreplicated. 
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TaBLe X.— Yields of spring-wheat varieties grown at the Moro substation during three 
or more years, expressed in percentages of the average yield of the Pacific Bluestem 


variety grown in check plats and check rows—Continued. 


Variety. 


iFReine Squarehoads «220: .-- -esssecnen ewe 
Hybrid :No. 63.452... - 2... 22 

Hybrid No. 108. ... ae 
LCA Eee Sars 5 renee Ly oes Tee 
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UOTE SET 2.2 Se Ree CS ee ene eee re wee 
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C. I. No. 


1440, 1516 
2126-2 


Yields @erceniee of the yield of Pacific 


1915 | Average. 


98 123 
passatse 84 
Panel 68 

¢ 30 51 
122 129 

b 168 125 
134 136 

75 87 

c 56 80 
108 104 

96 106 

100 100 

¢ 64 71 
104 106 

Hee ose 91 
95 122 

103 131 
nisaivine ste 66 
108 114 

c 62 92 
seodeses 99 
105 97 

105 91 
a74 91 

¢ 56 68 
eer enee 105 
¢ 32 48 

b 149 107 

b 120 107 


a Grown in 2-rod rows replicated 2 to 4 times. 


b Grown in single fortieth-acre plats. 


¢ Grown in rod rows, usually unreplicated. 


Table XI gives the annual and average acre yields in bushels of the 
spring-wheat varieties that have been grown in twentieth-acre or 


larger plats during three or more years. 
are for single tenth-acre plats. 


The yields in 1911 and 1912 
Those in the years from 1913 to 1915, 


inclusive, are the average yields of duplicate twentieth-acre plats. 


TaBLE XI.—Annual and average yields of spring-wheat varieties grown at the Moro 
substation in twentieth-acre or larger plats for three or more years. 


Variety. 
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Yield per acre (bushels). 


C.1I.No. 
1911 | 1912 | 1913 | 1914 


DONE DN Et 
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tee wee ee ee eee 


DBOSoDowoo 


Average. 


3-year.| 5-year. 


a Yield estimated by comparison with yield of Aulieata in 1914 and 1915. 
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From Table XI it is seen that several varieties appear to be better 
than the Pacific Bluestem from the standpoint of yield. The Early 
Baart exceeded that variety during the five years by an average 
yield of 3 bushels per acre. The Koola variety exceeded the Bluestem 
in the 3-year average yield by 6.3 bushels per acre, and for the same 
period the Karun exceeded the Bluestem by 4.9 bushels per acre. 

In Table XII the leading spring wheats grown at the Moro sub- 
station during 1913, 1914, and 1915 are arranged in several classes, 
showing the average yield for each variety and for each class. 


TaBLE XII.—Kernel characters and 3-year average yields of leading varieties of spring 
wheat grown at the Moro substation in 1913, 1914, and 1915, air ang ed by classes, with 
the average yield per acre of each variety and ‘of each class. 


Average 
yield per 
ats i : acre in 
Class and variety. C. 1. No. Character of kernels. . bushels, 
1913 to 
1915. 
COMMON AND CLUB. 
Beardless: ; 
Pacific Bliestemest® 0. sacs. 2. Be dain Ae erase oe 4067 Solt, whitest in. .2. sess eee 21,4 
GIPKa eit sole seen ace te eiere ic HeeeeS wicloa 1517 Soft, Ved 2 cigs sas eee 20.7 
Ramin. sane Sede oe cect -S eee eee eee ce eaten ee 2200-1 |. Hard, white. 2.2 52225--- ee 26.3 
TittleC libs se sles Sat oe ake eee aise rice oe cee 4066, Soft, white. 2... 2222.5 aee 21.6 
Marqwisesic 2 hsceds.<- someh eae aoe ies atic see ye 4158 Medium hard, red ..-..-.--- 22.6 
SOMOYS cet fe wos dele aca estan sence ale pace ks eos ee 3036-2 | Soft, white.................- 20.2 
PVE HEY OG SHEE Done Soe aon 9 RE CSE BRE HO cen Sart) [Se IOSUO QUE sSbo cet iodibano mos 22.1 
Bearded: 
Ani eat as xs cnet ec Lea e ene see araae emesis ae cts 2407-2 mer MOC cha see asas ee eee 22.0 
Chloe ae a apreteeicteaaciestnsmaiakte joecass as es Be esare aie 7-7-7 Es eS (eee SE Se eo 21.3 
Marly Beart -82 22: Jet sete. Prone See eee 1697 Soft: wii Sea etatm te ee ereee 25.9 
eine Squarehead cance ames ence teeta nee poe 2669-1 Soft, Whol Gecmane baseless 46 22.6 
Kroolats2 eure sist sc sick BE eer id. ce eee oe 2203-2 | Medium hard; Ted. 52228532 27.7 
U1 NET al cf RS oe ae OE See aes Se eee 2495 Hard, amber... ...2-p 5 oeee 25.5 
Mantagbely sete tee a ee 2404-1 |\"Hard; red). 245/20 eae rasee 22.0 
IS CALOCAS lac ciainia Sere An eee pra ae nis Hate Ae ee tore eas DIOO—2) | SOLU, OCs ow jaterg ajalatsepe ee ee eee 21.9 
AV GTAP Oy. = 253 Mo.) ee bens. eee ea fone okay Nl sine anlar te Sec c ia ctltt er eee ee 23.7 
DURUM 
BIGUNOIRME ES sx,- see ase stos ee eeeee stole eee tacin ct 2511 Hard amber: 2-tes 22sec a4 20.0 
UG eyelids BEES ei Baaaen tee so 56nd soos beeU nase aoRnISO ToTG Rear GO! ee Sate eds see ee 18.5 
PAV OT ADO eas 80 crete erat te SP ete ate oer ian pole arm | tele afetel ete ee ar alienate 19.3 


Table XII shows that the durum wheats apparently are not so well 
adapted to the Columbia Basin region as are the common and club 
varieties. The bearded varieties of common wheats exceeded the yield 
of the beardless common and club varieties by 1.7 bushels per acre, 
and the average yield of all common and club wheats exceeded the 
average yield of the two durum varieties by 3.5 bushels per acre. 


DESCRIPTIONS OF THE BEST VARIETIES. 


The six varieties of spring wheat which have given the best average 
results are described and discussed below. Of these varieties, Pacific 
Bluestem and Little Club are well known and widely grown west of 
the Rocky Mountains. Early Baart is grown commercially to a small 
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extent in Arizona and Washington, while Karun, Koola, and Talimka 
are new introductions not yet grown except in an experimental way. 
Heads of the six varieties are shown in figures 9 and 10. 

Pacific Bluestem.—Pacific Bluestem (C. I. No. 4067) is the stand- 
ard spring wheat on the farms of the Columbia Basin. It usually 
commands a premium of 3 to 4 cents a bushel over other varieties on 
western markets. It is a fairly early spring wheat of medium height, 
with beardless spikes (fig. 9,.B), white, glabrous glumes, and mid- 
sized, soft, white kernels. In the West it is called simply “Blue- 
stem,” but it must not be confused with the Bluestems of the hard 


Fic. 9.—Heads of varieties of spring wheat grown at the Moro substation: A, Little Club; B, Pacific 
Bluestem; C, Karun. 


spring-wheat belt in the northern section of the Great Plains area or 
with the Bluestems of the Atlantic coast. The exact origin of this 
variety is not known, but almost certainly it is an Australian wheat. 
It closely resembles Rymer and Warren, two varieties from New 
South Wales. Itis,also identical with the White Australian, formerly 
widely grown in California. 

Little Club.—Little Club (C..I. No. 4066) is the standard variety of 
-club wheat in the western United States. It is a short, midseason to 
late variety, with very broad, short leaves. The beardless spikes are 
short, but broad and very compact, usually oblong in shape (fig. 9, A). 
The glumes are white and glabrous; the small kernels, white and soft. 
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The origin of this wheat is not known, but it is supposed to have been 
introduced into the United States from Mexico or some other portion 
of Latin America. In the experiments at Moro it has yielded as well 
or slightly better than Pacific Bluestem, but does not bring as high 
a price per bushel. 

Early Baart.—Karly Baart (C. I. No. 1697) is an earl penis cunage 
spring wheat, with a fairly short straw. The spikes are bearded 
(fig. 10, A), the glumes white and glabrous, and the kernels white, 
large, and soft. This variety was introduced into the United States 
from Australia by the United States Department of Agriculture in 
1909. It has been grown to some extent in western Arizona for a 


Fic. 10.—Heads of varieties of spring wheat grown at the Moro substation: A, Early Baart; B, Talimka; 
C, Koola. 


number of years, but whether it was introduced into that State by 
the United States Department of Agriculture or was a separate intro- 
duction by some other agency is not known. It was brought to 
Washington from Arizona, and for this reason is sometimes called 
‘‘Arizona Baart.”” It is now being grown commercially at several 
points in Adams and Lincoln Counties, Washington. 

At the Moro substation it has proved to be one of the best and 
earliest of the spring-wheat varieties. Being a soft wheat, it comes 
into competition with Pacific Bluestem, Little Club, and others of 
this class. The bearded heads are objectionable, because they do not 
pack well in the header boxes, but this disadvantage seems to be more 
than offset by the better yields obtained. The 5-year average 
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yield of Early Baart has exceeded that of Pacific Bluestem by 3 
bushels, while the 3-year average yield exceeds that of the Blue- 
stem by 4.5 bushels per acre. 

Karun.—Karun (C. I. No. 2200-1) is a rather dwarf and early- 
maturing spring wheat, with beardless spikes (fig. 9, C), white, gla- 
brous glumes, and midsized, hard, amber-colored kernels. In yield 
it has ranked second among all the varieties of spring wheat grown 
at the Moro substation during the 3-year period, 1913 to 1915, in- 
clusive. It has exceeded the Pacific Bluestem in that period by 
almost 5 bushels per acre. Karun resembles the Bluestem in its 
beardless, glabrous spikes, but differs particularly in its shorter straw 
and hard, amber-colored kernels. The original seed of Karun was 


Fic. 11.—Cross sections of loaves of bread made from standard hard spring wheat and from varieties of 
spring wheat grown at the Moro substation. Left to right: Top row, standard, Marquis, and Bobs; 
bottom row, Saumur, Karun, and Early Baart. 


obtained in Persia by the United States Department of Agriculture 
in 1902. The variety is not grown commercially, but only on the 
experimental plats. 

Koola.—Koola (C. I. No. 2203-2) is a selection from a low-growing 
early variety of spring wheat, introduced into the United States from 
Arabia by the United States Department of Agriculture in 1902. ‘It 
is a bearded variety (fig. 10, C), with white, glabrous glumes, and 
large, red, soft kernels. It has been tested on experiment farms for 
several years, but has never been distributed to growers. The Koola 
variety has given the highest average acre yield of all the spring 
wheats grown at the Eastern Oregon Dry-Farming Substation during 
the 3-year period, 1913 to 1915, inclusive. During that time it has 
outyielded the Pacific Bluestem by 6.3 bushels per acre. It also 
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has proved superior to Pacific Bluestem in milling value during that 
period. 

Talimka.—Talimka (C. I. No. 2495) is an early-maturing, low- 
growing, bearded spring wheat (fig. 10, B), with white, glabrous 
glumes, and large, flinty, hard, amber kernels. The kernels of this 
rare variety and of related varieties are so large and so hard that some 
of them were mistaken for varieties of durum wheat when first intro- 
duced. The Talimka variety was obtained in 1904 by a representa- 
tive of the United States Department of Agriculture at Askabad, 
Russian Turkestan, where other similar varieties and the closely 
related varieties of the Chul group are commonly grown also. 

At the Moro substation the Talimka variety has proved one of the 
best yielding of the spring wheats. In a 3-year period, 1913-1915, 


Fic. 12.—Cross sections of loaves of bread made from varieties of hard spring wheat grown at the Moro sub- 
station. Left toright: Top row, Koola, Pacific Bluestem, and Chul; bottom row, Yantagbay, Aulieata, 
and Talimka. 

inclusive, its yield has exceeded that of Pacific Bluestem by slightly 

more than 4 bushels. So far it is grown only in an experimental way. 


MILLING AND BAKING EXPERIMENTS. 


To ascertain the relative milling and baking values of the spring 
wheats grown at the substation, tests of several varieties have been 
made by the Plant Chemical Laboratory of the Bureau of Chemistry. 
Table XIII gives the data obtained from analyses of the wheats and 
of flour milled therefrom. Figures 11 and 12 show loaves of bread 
made from flour milled from spring-wheat varieties grown at the 
Moro substation in 1915. The loaf labeled ‘‘Standard”’ is from flour 
milled from one of the hard spring wheats of the northern Great 
Plains. All the wheats grown at Moro were milled from four to five 
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months after harvest, and the flour was made into bread about two 
weeks after milling. Miss H. L. Wessling, of the Plant Chemical 
Laboratory, conducted the baking experiments. 

It will be observed from the analyses and photographs of loaves 
that all of the varieties appear to be equally as good as, and most of 
them better than, the Pacific Bluestem, which is the standard spring 


wheat of the Columbia Basin. 


similar conditions. 


All the samples from which the flour 
was made were from the varietal plats and therefore were grown under 


TaBLe XIII.—Characteristics of grain and of flours from spring wheats 
Moro substation in 1913, 1914, and 1915. 


grown at the 


KERNEL CHARACTERS, CHEMICAL ANALYSES, KERNEL WEIGHTS, AND BUSHEL WEIGHTS OF THE GRAIN. 


Variety. 


GROWN IN 1913. 
Kernel soft. 


Beardless: 
Pacific Bluestem..-...--- 
Bearded: 
Heine Squarehead......- 
Ri ae eee ee ee 


Bearded: 


GROWN IN 1914. 
f Kernel soft. 
Beardless: 


Pacific Bluestem........ 
RAGIN Hoes «ob oer bei 3 


Kernel hard. 
Beardless: 


GROWN IN 1915. 
Kernel soft. 


Beardless: 
; Pacific Bluestem......... 


Pro- 

Kernel : Nitro-| tein 

C.I.No.| “color. Water.| Ash. gen. | (NX 
Sue 

Perct.| Perct.| Perct.| Per ct 

4067 | White... 7.62} 1.73} 2.39 | 13.62 
2669 | Red....... 7.61 | 1.80} 2.51 | 14.31 
AUIS Gls GO. ox, 08 = heals 1.99 | 2.54 | 14.48 
2203-2 |...do... 8.00.) 1.92} 2.52 | 14.37 
4158 }....d0..... 7.83} 1.80} 2.44 | 13.91 
2200-1 | Amber. 8.39 | 1.59 | 2.36 | 13.45 
2407-2-1 | Red....... 8.06 | 1.70] 2.41 | 13.74 
2404-1-1 |...do....... 8. 06 1.47 2.25 | 12.83 
2495-1 | Amber. 8.25) 1.55'| 2.34 | 13.34 
4067 | White..... 8. 66 2. 54 3.34 | 19.04 
2826 |...do......./ 9.04/ 1.91 | 2.98 | 16.98 
1697 |...do.......| 8.05] 1.92] 2.86 | 16.30 
2669. | Red....-.. 8.72 2.04 3.13 | 17.84 
21GB aaedOsecs 8.69 | 1.93; 3.41 | 19.44 
2203-2 |...do......-} 8.51 1.99 2.97 | 16.93 
AL58'| == 200-2.c4_2 8.24] 2.10} 3.26 | 18.58 
2200-1 8.32 1.74 |. 2.68 | 15.28 
2407-2-1 8.32] 1.83 | 2.87 | 16.36 
P22L ) 2073 8.16 1. 87 2.95 | 16.81 

.| 2404-1-1 |...do. 7.92 1.79 | 2.91 | 16.59 
2346 | Amber. 8.61 1.98 | 3.02 | 17.21 
2495-1 |...do.......] 8.24] 1.89] 2.97 | 16.93 
4067 | White... 6.50 | 1.86] 2.68 | 15.30 
2826-1 |...do..... 8.52} 1.72} 2.80 | 15.95 
st ON ets Cone 8.42] 1.95] 2.60 | 14.80 
2203-2 ' Red....... 8.60! 2.141 2.97 ! 16.90 


Alco- 
hol- 

solu- 
ble 

nitro- 
gen. 


os 
=) 
= 


Se 
> 
bo 


Weight. 


1,000 


ker- Bushel. 


nels. 


Grams.| Pounds. 


28.4 


24.6 
28.4 
31.3 


57.4 


55.5 
55.0 
56. 4 


om or 
SEAAs 2H 
Coro wow 


24 
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Taste XIII.—Characteristics of grain and of flours from spring wheats grown at the 
Moro substation in 1913, 1914, and 1915—Continued. 


KERNEL CHARACTERS, CHEMICAL ANALYSES, KERNEL WEIGHTS, AND BUSHEL WEIGHTS OF THE 
GRaAIN—Continued. 


| Alco- Weight. 
Kernel N Foran 
= r Cerne 1, | Nitro-} tein | solu- 
Variety. C. I. No. lot. Water.| Ash. gen. | (NX ble | 1,000 
5.7). | nitro-| ker- | Bushel. 
gen. | nels. 
GROWN IN 1915—Continued. 
Kernel hard. 

Beardless Perct.| Perct.| Perct.| Perct.| Per ct.|Grams.|Pounds. 
Marquis. 3621s -ian:s cine emcie 4158 | Red.. =) 732 2.42 |. 3.26.) 18.60 |....--- 16.0 52.7 
Kantin. 2 sen ceases teaceae 2200-1 | Amber 82460)" sas 2367 |elone2Oleeeae ne 24.5 61.0 

Bearded: 

Annuhedtasecitkesccessees 2407-2-1 | Red....... 6. 61 2329] 25950 16580! |Eeeeeae 27.2 53.7 
16 tees eee ee severe cys 2227-1 ||. = 2d0;... 6. 67 1.89 2.81. LOSOON eteseat: 24.5 55.0 
Warntapbay,2siaeccoss coe 2404-1 |...do..... 7.00 199 2 85) Go Zane acer 29. 2 54.8 
Samir. 6 otha eat 2346-1 | Amber. B16) 2507) |) QHOG \et6290 eee 20.6 53. 2 
Tahmkavsc osteo ses cesce 2495-1 |...do..... 6.74 12981) 2297)|16290) | ook ee 26.7 56. 4 
AVERAGES. 
Kernel soft. 

Beardless: 

Pacific Bluestem, ....... 4067 | White... 7..59.| 2.05] 280°) 15.99 }-.--.-2 26.9 55.1 
ODSiG@ace oe eee asta 2826 '))... .d0..-. S578] LeS2i 2480." Gs AaTiec one 27.2 59.5 

Bearded: 

Barly Baart@.......<--2- 1697 |...do.. 8.24] 1.94 Dine htLosoon| be seer 26.9 60.1 

Heine Squarehead @...... 2669 | Red......- 8.17 POD e282) | MOLO8 7 eee ee 26. 2 55.9 

IGEN) 2202 Us oe eee 2793 |...do-.. $522)) 9652598; || 696) |e ee 28.5 56.8 

WOOO We niSs 8 oc ecitmeeeee 2203-2 |...do. 8.37. || 2502) 2'82)| 16507 jaco eee 27.5 54.9 
Kernel hard. 

Beardless: 

Margiisian..i2-se ace eenee 4158 |...do..... 8.10} 2.11 2299 17033 |ecn eae 20.1 54.8 
Mannes te ee cose eee 2200-1 | Amber. &.39 | 1.64| 2.57 | 14.64]......- 28.3 59.3 

Bearded: 

IAIIOAA Ne scslisiccncine cere 2407-2-1 | Red.... 7.66 DSS CQ 74s 5398) eae = see 32.3 57.2 
Chula ch css sesee eee 224 |x dOzescc 7.47 a Westie ee bre toyel (ad ose: 9 Wel eee 53.1 55.0 
Wantagbay accede cseccee 2404-1-1 |...do..... 7.66 MON eenOt al) kOe ee lee erie 30.3 56. 1 
BauMiur gs vos eee cosas 2346 | Amber S539) 22203) easO0 NUT 000| Se ceree 20.2 54.1 
Walimkas so Ssey sc nemaoer 2495-1 |...do....... 7.74 1.81 ZNO GdOnee beoeeeee 28.5 56.6 
i} 
CHEMICAL ANALYSES AND BAKING QUALITIES OF THE FLOUR. = 

& 0) >) 5 | 

9 =e ra i= 100 grams 

Fe] Stale S| of flour. lion. 

£8 38 [sos] x 

a n . 

Variety. ae = ° S eee ee yp | ly 5 q : 

Bey Wes B | 5s |ea| @ (23) eet ee 

a8 5 | © 2a 188) 3 | 22 See 

5 es tg|81(S-\S-| 6 |shigep same 

5 rg ees Rt -Aae f == ey | Se eee 

Grown in 1913: Pets ||P. et. |P ct. | Pycto\P. ct. \ Poets | CnC Ca Cail each trates 
Pacific Bluestem.....- 4067 | 11.83 |0. 448 | 1.90 | 0.295 | 1.05 | 10.83 | 64.5 | 400 | c94 88 
Heine Squarehead..... 2669 } 11.83 | .516 | 2.17 | .203 | 1.25 | 12.37 | 69.0 | 445 | c93 c90 
TRIGUM yet aera aes ee ee 2793-| 11.72 | .548 | 2.19 | .267 | 1.29 | 12.48 | 67.5 | 550 | c93 86 
Kioolas ctretdeee. Seances 2203-2 | 11. 80 | . 464 | 2.07 203 | 1.09 | 11.80 | 69.0} 400] 95 87 
IMSrGTISa ) Saeeccnmeteee 4158 | 11. 78 | .396 | 2.20 | .267 | 1.12 | 12.54 | 71.0] 660] 96 96 

AT Sac. si2ic BR Bein ee 2200-1 | 11.55 | .428 | 2.07 | .160 | 1.20 | 11.80 | 74.5 | 585 | c95 93 
WAVILIGA BAGS s 5 oso ea eeee 2407-2-1 | 11.79 | .400 | 2.07 | .204 } 1.12 | 11.80] 73.7] 590} 95 93 
Wantaebay sc oscce ese 2404-1-1 | 11.69 | .392 | 1.98 | .246 | 1.07 | 11.29 | 71.8 | 620 | c96 94 
Ree rea 2; ee 2495-1 | 11.81 | .428 | 2.07 | .154]1.10 | 11.80 | 72.5 580 | c95 93 
Standard!ss2 cess. Sse lose ose eo pee ele fete ome cc emee eae | Sener 11.05 | 71.5 | 810) 97 98 

Grown in 1914: 

Pacific Bluestem.....- 4067 | 10.53 | .580 | 2.57 | .337 | .751 | 14.65 | 67.0 | 380 | g93 95 
1310] Bea Oee MEO Ne 2826 | 10.91 | .490 | 2.72 | .390 | . 730 | 15.50 | 67.0 | 620} 99 98 
Marlyibaart.ces. s.se.e 1697 | 11.29 570°] 2. 27 358 596 | 12.94 | 62.0] 585 | 294 98 
Heine Squarehead....- 2669 | 10. 96 550 | 2.72 - 347 826 | 15.50 | 65.0 | 480 | 2943 94 
129 Gif eee oe ee eet 2793 | 10.7 - 540 | 3.05 386 870 | 17.39 | 68.0 | 420 | g993 92 
IKGO] Bis Setescine oes 2203-2 | 12.06 | . 590 | 2. 54 372 | .709 | 14.48 | 65.0] 405 | g92 94 


a Data for 2 years only. 
b ae ne c=creamy, vc=very creamy, g=gray. 
¢ Stiff. 

d Spongy. 
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TasnE XIII.—Characteristics of grain and of flours from spring wheats grown at the 
Moro substation i 1913, 1914, and 1915—Continued. 


CHEMICAL ANALYSES AND BAKING QUALITIES OF THE FLOUR—Continued. 


& oO oO pa 
& - 3 SS 100 grams 
3 = 3 = of flour. Loa. 
oo —sql<ea x 
biz, of | 2S 
Variety. So Pree ak a Dae 1 aa 
et... B/ se |sh| — |ed| ss : 
ms Li it) o'd ang om a) aa 3 5 
ar s ° eA | oA ‘2 82 |.4q rE e 
= Bey cage ceae pe rae es S |86|/5a| 2] # 
tS) E Pq ee Lee Gee ev ech Om | et 
Grown in 1914—Continued. PCP ACIAE ACE Ech eeCbs |b Cha teOa ts" Ont) |\Path. Ere Cle 
Wargwistese ssemacsecn= 4158 | 10.25 |0.590 | 2.61 | 0.358 |0. 793 | 14.88 | 69.0] 585 | 96 963 
LG y Tine ye oes ee 2200-1 | 11.43 | .530 | 2.36 . 281 | .681 | 13.45 | 68.0 580 | c97 96 
PATion fas: Fee sue tee an 2407-2-1 | 10.83 | .580 | 2.55] .302] .702 | 14.54 | 70.0 | 620] 96 96 
Ghillie eaestcosecds sas 2227 | 11.48 | .470 | 2.53 | .323 | .667 | 14.42 | 68.0 580 | e96 98 
WantaoDay wos. 2.-6ukd 2404-1-1 | 12.31 | .440 | 2.54 309 | .681 | 14.48 | 69.0} 565] 96 96 
MAUI Narseie fo nese cicee 2346 | 11.97 | .500 | 2.61 .338 | .737 | 14.88 | 70.0 | 555 | c95 92 
PESTER Oe Sache cones 2495-1 | 10.78 | .490 | 2.61 344 | .716 | 14.88 | 70.0 | 595 | c97 97 
evita olen iG a «oe ee Ae a ee 11.75 | .410 | 2.08 347 | .582 | 11.86 | 65.0} 840 | c98 98 
Grown in 1915: 
Pacific Bluestem.....-. ZOGA WORDS Oat Ibo oes alee oe 12.37 | 64.0 | 470} 973 | 96 
Bo pseecs eee ke cae 2826-15 | 22 0an ed |HO44. [Osos we 13.90 | 66.4 | 590 | c98 97 
Harly Baart. ooce2.-- 2 v2 Bl fea TLRS pe Le Tay UE eee 12.94 | 66.0 | 500 | c97 95 
Repilalrns. - 22S see cen 2203—2' 2S) ed ee oes Pees ee eee 14.30 | 69.0] 510} 96 95 
MAT OI Sis0 nr <a eae ean ATH S TSO 490n Qed (Eko eee 15.80 | 68.0 | 610 | 297 97 
UST ee See 2200-1 | 11.50 ASG paca. lt een Ie ee 13.35 | 65.5 520 |ve97 94 
20 Fr 2407-2-1 | 12.1661) 4839) Deol ees. = ee se 14.36 | 68.0 | 660 | c96 964 
eels cis aaehiencne 2227-1 | 12.12 AGG WOEAG emer ate pore ODN 67.0 610 | e96 97 
VMI DAY cc osacuen =- 5 24041 TOS4O) ADR DAD en eee 13. 80 | 69.0 | 600 | c96 964 
AGE c sh ecid wtccrce eisid an 2346-1 | 11.12 CAS Uh 0 On| Sa | 14. 82 | 69.0 580 |ve97 94 
Malia. oo oe som 2495=1 }) 11.978) 420) 247 |b eae 2. 14.08 | 67.0 | 610 | c97 97 
SU iuel fd ee Se ee | eae | Pence | Ae ae 840 | c98 99 
Average: 
Pacific Bluestem....-- 4067 | 11.62 | .488 417 | 94.8] 93.0 
LEV0| ofa aoe es a 2826 | 11.48 | .447 605 | 98.5 | 97.5 
Early Baart®.......... 1697 | 11.22 | . 530 543 | 95.5 | 96.5 
Heine Squarehead b.... 2669 | 11.40 | .533 463 | 93.8 | 92.0 
La Ghee Cah 2793 | 11.24 | .544 485 | 92.8 | 89.0 
IME 2203-2 | 11.75 443 438 | 94.0 | 92.0 
TOROS ci oi.n chs oom reco 4158 | 11.14 492 618 | 96.0 | 96.5 
ch D0 ee eee 2200-1 | 11.49 | .471 562 | 96.3 | 94.3 
J GAs ae eee 2407-2-1 | 11.76 | .488 623 | 96.6 | 95.1 
CHO ee ree ee 2227 | 11.80 | .468 595 | 96.0 | 97.5 
MANES DAY. ccs acen == 2404-1-1 | 12.16 | .420 595 | 96.0 | 95.5 
Saumuros 322-225. ce 2346 | 11.55 | .491 568 | 96.0 | 93.0 
UP acai {2 eres eae 2495-1 | 11.46 | .446 595 | 96.3 95.6 
Biandardaeees! acceso ao = boo 11.75 |¢. 410 830 | 97.6 | 98.3 


a Abbreviations: c=creamy, vc=very creamy, g=gray. 
b Average data for 2 years only. 
c Data for 1 year only. 


RATE-OF-SEEDING AND DATE-OF-SEEDING EXPERIMENTS, 


During the years 1912 to 1915, inclusive, rate-of-seeding and date- 
of-seeding experiments with spring wheat were conducted with the 
Pacific Bluestem variety. This wheat was sown at rates varying 
from 2 to 8 pecks per acre on each of two dates, one early and one 
late in the spring. Unreplicated tenth-acre plats were used, except 
in 1915, when all seedings were made on duplicate twentieth-acre 
plats. The 8-peck rate was omitted in 1912 and the 2-peck rate 
in 1915. Table XIV gives the yields obtained in each year, the 
average yield from each rate on both dates and on each date in all 
years, and the average yield of all rates from each date. 

Table XIV shows that there is little difference in the average yield 
per acre from the different rates of seeding during the four years. The 
early seeding, however, gave much higher yields than the later seed- 
ing in every year except 1912. The average increase in yield from 
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the early seeding in the four years was 6.2 bushels per acre. In the 
early seeding the thickest rate (8 pecks) gave the highest average 
yield, and in the late seeding the 3-peck rate gave the highest average 
yield. The average date of the early seeding was March 22 and of 
the late seeding, April 20. 

TaBLE XIV.—Annual and average yields obtained in a rate-of-seeding test of Pacific 


Bluestem wheat sown on two dates at the Moro substation during the 4-year period, 1912 
to 1915, inclusive. : 


Yields per acre (bushels) at given rates of seeding. 
Year and date of seeding. 
2pecks. |3 pecks. |4 pecks. |5 pecks. |6 pecks. |7 pecks. |8 pecks. re : 
Season of 1912: 
Barly i(Mars25): =e 4. ee aee se 7.0 8.8 13.6 12.5 10.5 IS! L |S eceees 10.9 
Late (Apr. 26)....... CAS EA Seas 7.8 15.5 11.8 14.0 15.1 15-5 {sce deed 13.3 
Season of 1913: 
Rear lye 25). Sco ere sae ee 18.5 17.5 20.8 21.3 18.3 20.0 20.0 19.5 
Mabel GA 25 cease aaa aoe 10.5 10.0 Til 7.6 8.3 10.4 13.1 9.7 
Season of 1914: 
Barly: (Mar al): 22 <2 seen reas enee ie 15.5 14.5 17.8 16.3 17.3 18.1 16.7 
atexCApreth)62- 2 sees se snares IBS? 11.7 8.7 5.3 3.7 4.0 3.7 7.3 
Season of 1915: 
Hanly (Mane 22)ssceetm. 4 oe a eae cece eee 18.6 15.1 17.2 20.6 18.0 19.2 18.1 
Diaten( Aor yi) ue i 4. Met epee (OSE cee oe LOSS | 10s |) 1085s |e) 12) Su eer ee big 
Average yields: 
IY GATOS oe = be ta ao ee oie eee 12.5 13.5 12.9 13.3 13.3 13.9 1450! Seteeaee 
Marlyseeding. 2-5-4552 nasa ee 14.3 15.1 16.0 17.2 16.4 BUrea | 19et 16.3 
Date'seedings. 525. 4-5a-sostmeee 10.6 11.9 9.8 9.4 9.6 10.7 9.0 10.1 


On April 9, 1913, and April 6, 1914, eight check plats were sown 
with the same variety, Pacific Bluestem, at the rate of 5 pecks per 
acre. This provided a medium date of seeding to compare with the 
early and late dates discussed above. The earliest seeding at the 
rate of 5 pecks per acre gave higher yields in both years than any 
check plat, further indicating the advantage of early seeding. 


SPRING OATS. 


From the standpoint of total production, oats are a less important 
crop than wheat and barley in the Columbia Basin. Judging from 
yields obtained at the substation at Moro, oats probably have not 
received the attention they deserve from the farmers of this section. 
This undoubtedly is due to the fact that the header and the combmed 
harvester-thrasher, the harvesting machines most commonly used 
in the Columbia Basin, are not adapted to the economical handling 
of this crop. Grain must be thoroughly ripe before it is cut with a 
header or thrashed with a combined harvester-thrasher. Much of 
the oat crop is lost through shattering if left too long after maturity 
before it is harvested. The oat varieties at the substation have 
always been cut with a binder and thrashed from the shock. 


VARIETAL EXPERIMENTS. 


In 1912 the oat varietal experiment was on spring-disked corn ground. 
In the other years reported the oats were grown on ground summer 
tilled the previous year, as in the case of the spring barley and wheat. 
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The results of the test of oat varieties that have been grown for 
two or more years are presented in Table XV, with the annual yield 
in bushels per acre produced by each. | 
TasBLeE XV.—Annual yields of 20 varieties and strains of spring oats grown in field plats 


at the Moro substation during two or more years in the 5-year period, 1911 to 1915, 
inclusive. 


Yield per acre (bushels). 
Variety. C. I. No. | Period of maturity. 
1911 1912 1913 1914 | 1915 

PPaYae OI sere ee es cares crone Sais 160 | Midseason... ..---- TIPS eRe Sa es ial PR oe Pee ae 
Paes AIMPTICAM sa cle Scie comes cs euins 4.9) sex ee Ours Seve csaae 35.1) 35.1 | 42.5) 33.8} 43.3 
LOLn VCE 1a SS ee ee eee eer 444 |..... GOS. .25.-beecee 17.1| 38.4] 46.4) 45.2] 48.9 
Weanish Islands 3. 2..5-/5.2 ees GIG Ea aae GO. ess ao ae leeerees| seme esl ascctce | Boeke) 4950 
PAHGESOM Mame Sanaa s so cla aia nate 459) Marlya- b= css 28.9 | 39.6] 48.6] 54.2] 52.6 
Shadeland Challenge.........-...-.--- 680) eWRtee Se tae cence nals Sac ene Sim Sule cols: a0| Aeciemtc (eer = 
Bhadeland Glimax.- cu .5c-----sccce=e 681 | Midseason.....--..|.-.--.- 44.3 | 36.5 | 35.1) 55.3 
SIDER ee tases oot) G=) ee eee oeee x 6350 |ac2- GOs 22s 30.8 | 35.6 | 53.7 | 37.0] 58.3 
Sih hye OP\ Aes Saceee Bre aetna LG5y Marlyse ee o- oe 18.7] 40.0) 47.8] 52.3] 57.8 
Sibciyjel DAN ee ES G2 SSSeOe. SeOSSacemoe 189 eee GOss oss seers. Anes fale We OOson ||macer | aeeaet= 
Sixty-Day seleetion.-.......-.-...--- 165-1 iP ss23 GOES aon SBE ello ad sel loess Poorcee 65.6 | 57.2 
Deere es tee ser ewewise eres 165-1-1 SUMOMS: Soha acseecle steel ance ee 45.6] 61.9] 57.1 

LD SE OS ene oe mbe Gos seis 165: es. =. (Oli RS ae Seta eee Die Nhe Slee dente siaan= eec= 
RPURIMMIGINO 5S oo ci 2 So teie = cee oe BOR PMudsBaSOlMss oo seee ae aesecleeeees 46.2 | 35.6] 63.0 
SH CONSUTIST G10 Fees aoe een es BE Gilles ome Oe epee LBS Sten) 407) iler2.| 47210 
Swedish Select selection... .........-- 113% yas (0 LO A aS 4 [aS ele 40.6 | 37.9} 52.0 
SUE el 023 |e s22- MO sae ae te eee Bese Eee 2054!) SpnO| aes = 
RVVMMIRPRAUSSIAM Sioa codes ee cee s ee ee OSG) Mosteeee teere See te 9 7 a UO WC) eee |e 
Wocatammleny Os 22 oe oo ols Sct ew Je 795 | Midseason...-.-.-..- 14337 Ree 44.1 | 38.4] 51.4 
(UN eter TE30 e  e  ee Satake aces (5 fe Renee Ceaaeamienl bec etea| eh e 45.0} 49.2 


@ Selection from the branch experiment station, Union, Oreg. 
b An unnamed. variety grown locally; similar to Siberian. 


DESCRIPTIONS OF THE BEST VARIETIES. 


Table XVI shows the 3-year and 5-year average yields of 11 of the 
more important varieties and gives certain other data regarding 
these varieties. This table shows that the 5-year average yield of 
the Kherson is highest, though there is little difference in the 5-year 
average yield of the Kherson and that of the Sixty-Day and Siberian. 
In the 3-year average, the Sixty-Day and a selection from Sixty-Day 
show the highest yields. 


TaBLeE XVI.—Agronomic data and 3-year and 5-year average yields for the 11 most im- 
portant varieties and selections of spring oats tested at the Moro substation during three 
or more years in the 5-year period, 1911 to 1915, inclusive. 


Average yield per 
C.I. Date Bushel ie 
Variety. No. | headed. D2teripe.|Height. weight 
3 years. | 5 years. 
: : Inches. | Pounds. Bushels.| Bushels. 
Sixty-Day selection=. ~~. ...5...:...-.0- 165-1-1 | June 16 | July 28 30.7 54.9 
INET SO ce meee 4-2 Ses 3 secon oh nea 459 | June 18 | July 13 26 30.0 
Bixty-Dayeresten 4.205 tek eee este 165 |...do....| July 12 26 30.7 
PO MMARUe tot Cees foes - hen acoae poue 2 635 | June 27 | July 20 34 34.0 
DBponm mane SeleChiON. <4. 22... - 5.22 522-1 |...do....| July 18 33 33.0 
Wanetiattes owes ke ot et OP. SoS. 444 | June 26 |...do-... 33 36.5 
ToOCAl VANIG hye tase te ok ce eke sa 795 | June 29 | July 20 32 28. 4 | 
Swedish Select selection 134-1 | June 26 | July 18 33 32.4 
Shadeland Climax........_. 681 | July 1] July 21 32 33.3 
IDIBG Ke AMNCRICAI mys cen c2 22s conta. == Se 549 | June 28 |...do...-. 28 28.6 
PNECISULDOlECU El re tet men .cine'aisie sissies = 134 | June 26 | July 20 » 32 32.7 
) 
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Kherson and Siaty-Day.—The Kherson and Sixty-Day are very 
similar varieties of oats which came originally from southern Russia. 
The Kherson was introduced about 20 years ago from the Kherson 


B 


Fie. 13.—Heads of oats grown at the Moro substation: A, Swedish Select, B, Kherson. 


Government, and the Sixty-Day about 15 years ago from the Podolia 
Government. These oats are both early in maturing, ripening at 
Moro about the second week in July. The straw is slender and 
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usually rather short. The heads are small, spreading (fig. 13), and 
‘usually well filled with slender, yellow kernels. While the weight 
per bushel is sometimes rather low, the percentage of hull is lower 
than in most varieties of oats. The Sixty-Day selection which has 
given the highest 3-year average yield at Moro does not differ in 
appearance from the unselected variety. The principal objections to 
these early oats are the small size of the kernel and the shortness of 
the straw. Because of the short straw it is sometimes difficult to 
harvest them with a binder. When the oat crop is to be cut for 


Fic, 14.—A twentieth-acre plat of Sixty-Day oats at the Moro substation in 1914. 


hay, some other variety with larger, taller straw should be grown. 
A plat of Sixty-Day oats at the Moro substation is shown in figure 14. 

Siberian.—The Siberian is an old European variety. The stock 
grown at the Moro substation was obtained a number of years ago 
from the Ontario Agricultural College, where this variety has been 
a leading one for many years. The Siberian variety ripens at Moro 
about 8 or 10 days later than the Kherson and Sixty-Day. It isa 
tall, rather slender strawed variety, with open heads. The kernels 
are white, long, and slender, but are considerably larger than those 
of the Kherson and Sixty-Day varieties. The average weight per 
bushel at Moro was 34 pounds, which is second only to that of the 
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Canadian. The 5-year average yield was only slightly less than that 
of the Sixty-Day and Kherson, exceeding that of any other variety 
by several bushels.’ A head of the Siberian oat is shown in figure 15. 


Fie. 15.—Heads of oats grown at the Moro substation: A, Siberian; B, Canadian. 


Canadian.—The Canadian is a variety of oats which has been 
grown for many years in Scotland and in some portions of northern 
Europe as the Barley oat, so called because of its short, broad ker- 
nels, which somewhat resemble a grain of barley. The Canadian 
ripens at Moro about a week later than the Kherson and Sixty-Day, 
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but two or three days earlier than most other varieties. The straw 
is tall and coarse, and the heads are very large and open (fig. 15). 
The kernels are white, short, and broad. The two prominent char- 
acteristics of this variety are the wide-spreading heads and the short 
kernels. One of ifs principal faults is a tendency to produce only 
one grain to the spikelet, the second or smaller grain often being 
entirely inclosed in the hull of the first. That this tendency has not 
been marked at the Moro substation is shown by the weight per 
bushel, which is higher than that of any other variety. 


SPRING BARLEY. 


Next to wheat, barley is the most important cereal grown on the 
dry lands of the Columbia Basin. Most of the barley grown is sown 
in the spring, though at the lower elevations winter barley is grown 
successfully. 

VARIETAL EXPERIMENTS. : 

At the substation 43 varieties of spring barley have been tried. 
Acre yields have been obtained from 13 of these in each of the five 
years, 1911 to 1915, inclusive. Owing to an exceedingly unfavorable 
season the barley yields were low in 1911. In 1912 the spring-barley 
varieties were placed on poor soil and no high yields were obtained. 
In 1913, 1914, and 1915 the yields of most of the varieties were con- 
siderably higher than in previous years, and spring barley exceeded 
any other spring crop in total weight of grain produced per acre. 

In Table XVII will be found an alphabetical list of the spring- 
barley varieties grown two or more years, with the yields of each 
variety in bushels per acre. These yields are based on the yields 
of single tenth-acre plats in 1911, 1912, and 1913 and of duplicate 
twentieth-acre plats in 1914 and 1915, except as otherwise stated. 
Taste XVII.— Yields of varieties of spring barley grown in rows and plats of various 


sizes at the Moro substation within the 5-year period, 1911 to 1915, inclusive, showing 
also the source of seed and group relationships. 


Yield per acre (bushels). 
Variety. a - Origin. Group. : =e aaa Se 
1911 1912 1913 1914 1915 
AYRSIBIAN seeks oo i 668 | Abyssinia... .. 2-rowed...| (@) (2) 635.0 | 522.1} 620.8 
IDES. eee eee 669 |.-.-- G0ie. 222520 6-rowed...| (a) (@) 632.5 | 022.1] 618.2 
LD Yip ss Ses a eel (Be eae Goss seo | Pas Gowen (a) (@) OAs On Clas Ae Joe Soe 
LD EE ee ee eee ayia (esa (5 (0 Somer eee (hee GOrs-3< (a) (a) O23 5 Org: Oi ne lees 
FATUMPTOH oe nc..c scan vacce: gOz# | Ely yids Nita |etedOe. 2-2) cas stow (a) 632.5 | 015.6] ¢ 26.5 
ginia. 
IBALDSt Yeon ee se otee ce te Ses 695 | Northern Goes. =< (a) (4) (4) 632.5 | ¢ 28.5 
Africa. 
Beldin es Sac teeeew seen. TOO) | Aleeriqs 2 4.0526 do™aes: 3.5 tone 31.5 36. 2 48.8 
Black Abyssinian ......... 670 | Abyssinia. ....|... doz sez25.: (>) (@) 640.3] 011.7] 616.0 
Black Algerian. : <2... :.... 708-1 | Algeria........|... Gate ccs nates b22.8| ¢39.3 46.3 46,4 
Black Hull-less............ 596 Pores e-OOre-----| 3,7 | 17.8) 37-9] (25.2 36.6 
sia. 
WON so ssmeen sete th aculseucos- 2 Hybrid, Ore- | 6-rowed, |........ 20.7 33.1 23.3 27.0 
gon. hooded. 
iPonemians = 2225: Ure ee 27-1 | Austria....... 2-rowed...|  (@) (a) b 25.0 c 3.2 64.0 
Chevalion Wee. tees. 200 | Sweden....... doe 6.4 26. 2 31.0 21.8). 32.5 
Chili Brewing............- SS rola Chit. soe sels. 6-rowed...! (@) b 26.0] ¢35.2 23.7 47.5 
@ Grown in head rows; yield not recorded. ¢ Grown in 2-rod rows replicated 2 to 4 times. 


b Grown in rod rows, usually unreplicated. 


32 BULLETIN 498, U. S. DEPARTMENT OF AGRICULTURE. 


TaBLe XVII.— Yields of varieties of spring barley grown in rows and plats of various 
sizes at the Moro substation within the 5-year period, 1911 to 1915, inclusive, showing 
also the source of seed and group relationships—Continued. 


Yield per acre (bushels). 
Variety. & oe Origin. Group. : 
1911 1912 1913 1914 | i915 
Coast. 25.5. 2sceete esses 691 | California (?)..| G-rowed...]..---..-|...--.-- (0) 37.9 42.6 
Oke ce aeeeeone 626: |-.-.- GO: s2sce5- 2.9 23.3 38.3 By 51.2 
Common Chili-- 6630 uChitinz== 2 esse. (a) 63152 | €:25,0j)5 eee eee 
Franconian -| .679 | Germany.....- (2) (a) 6 45.5 29. 2 47.5 
Gatamil <2 esse seeeue oes Gy Gy | Gloves sie es eee 5.9 16.8 36. 4 41.2 36.0 
Gray Abyssinian.......... 672 | Abyssinia... - Pee eee ee |e) 635.1] ¢30.6| 622.8] 620.8 
annaie aoe eee ose 24 | Austria........| 2-rowed...}| 10.0 26. 0 29.5 26. 9. 40. 0 
Hannchenscencesas=s eee 531 | Sweden. .-.-...- se CdO2e ee ee 8.4 25. 2 48.3 32.8 46. 4 
Heil’s Hanna No. 1.-.-..--- G81) |(Germany-2 7 25 dol esse (a) (a) 632.5 | 528.3] ¢21.9 
Heil’s-Hanna No. 2......-.- G78) 222 GO. tS sc. > | peed Onateene (a) (a) 620.8] 024.7] ¢5.0 
Heil’s Hanna No. 3....--.-- 682/523 @osss 5: ss sasdOt.csee8 (a) (a) 0.48.1 |. ..2cses| Eee 
Horsiort (Texas Beard- GLO, Pexas (2) 2s25-| 22 2doureens 5.4 24.5 14.4 20.8 22.5 
ess). 
Himalaya (Guy Mayle)-..-| 260-1 | China......... 6-rowed 2.9 6.0 33. 8 25.0 42.2 
Imperial: <2: 22st scacaces 289 | France.-....~-. 2-rowed . - - 4.3 25..0 |) L738) | Soe oct] See 
Mansanceeas etre acces 1144 | North Dakota.|...do....... 12.0 22.0 25.1 28. 0 36. 0 
Manchuria (Minn. No. 105) (6: | Ching ae Soe 6-rowed ...|....-... 23.9 33. 0 34.6 27.0 
Manchuria (Minn. No. 6)-- 638 | =cee GOzc-aeseee 3 ae Oe cal scan ee he a opieee 34.3 2554S 
Manehuria(O. As Co cNoa haces borne GOs.5- 2283 se UOOtse Ses| sees neces 34.0 yao Bene ae 
21). 
Mandschurel (O43 2) sac hace- eee ne O.2-25 5:2) 0.0dOs. ees pata eel eee 38. 7 29.2 27.2 
Mansuty2 so a-sseasseseees= 617 Hore Dakota | 2-rowed... 2.7 21.2 31.2 28.2 | coer ee 
(?). 
Marloutesitesies seater cet 2614) Bpypt-.25-ss65 6-rowed. . - 6.3 28.0 40. 6 42.1 54.5 
Oderbrickersssese oe eneee Ota German y2- 2--\= .dOre- noes 7.0 23.5 30. 6 34.5 41.5 
Pet 2s oss eedee seen CAO S| ers) VR ne -20d0% 2222. (a) (@) b 46.8 40.4; © 48.3 
PRINCOSS%C ScioiSe seseeee cee 529 | Sweden.--.... 2-rowed 4.6 21.5 24.0 U7.'3 jase 
DOs Hist es eee GOS) a23 o2 dot! S555 Osea 2.0 19.1 17.0 20.33 
Salamanca sae a. ceece noe G8Osleepaies. =. 6-rowed 13.8 (@) b11.7 (@). Ol ecneees 
Syanhalsy. 22 oe. 34sec ee 187 | Sweden....... 2-rowed 16.5 5.1 34.1 30.6 38. 7 
White Smyrna (Ouchac)..- 658 | Asia Minor-....|...do....... 9.3 (a) 42.0 36. 7 49. 8 
Wisconsin INO: Oils tcoceseclacesonee Wisconsin... -..| 6-rowed...|......-- 22.3 20. 4|2 3.255] eee 
a Grown in head rows; yield not recorded. ¢ Grown in 2-rod rows replicated 2 to 4 times. 


» Grown in rod rows, usually unreplicated. 


Table XVIII gives acre yields of the varieties that have been 
tested during the entire five years. The highest average yield per 
acre, 34.3 bushels, was obtained from the Mariout variety (C. I. No. 
261), a 6-rowed form. The varieties giving the second and third 
highest average yields were White Smyrna (C. I. No. 658) and 
Hannchen (C. I. No. 531), both of which are 2-rowed barleys. 

Taste XVIII.—Annual and average yields of 13 spring-barley varieties grown at the 


Moro substation in twentieth-acre or larger plats during the 5-year period, 1911 to 1915, 
inclusive. 


Yield per acre (bushels). 


Variety. - a F > 
; 1911 1912 1913 1914 1915 | Aver- 
‘| age. 
Black lull-lessi..c ses Sateen ee eeee 596 Sai 17.8 37.9 25. 2 36. 6 24.2 
1 Bic) Coll ee tee erm: pieced yee 190 300 1505 BY A) 36. 2 48.8 28.3 
Chevalier > io: ok s52 Sako Sa 200 6.4 26. 2 31.0 21.8 32.5 23.6 
(O8Sb. 35 OR ener eee ee 62 2.9 23.3 38.3 32.5 51.2 29.6 
Gatami 575 5.9 16.8 36.4 41.2 36. 0 27.8 
Hannchen 531 8.4 25. 2 48.3 32.8 46.4 32.2 
Hanna 24 10.0 26. 0. 29.5 26.9 40.0 26.5 
Mariout 261 6.3 28. 0 40. 6 42.1 54.5 34.3 
Mahan 1144 12.0 22.0 25.1 28. 0 36. 0 24.6 
Manchuria (Minn. No. 105) 57 a6.4 23.9 33.0 34.6 27.0 29.6 
QOderbriicker2: S352 S eS Eee 537 7.0 PA 30.6 34.5 41.5 29.4 
Sivamhals yo heh ee eel pent eye 187 1SA8 25.1 34.1 30. 6 38.7 28.5 
Wihite Smyrna. Gos ae ee oe cee et oe 658 9.3 27.0 42.0 36. 7 49.8 33.0 


a Estimated yield by comparison with yield of other varieties during 1912, 1913, 1914, and 1915. 
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In Table XTX the spring-barley varieties are arranged in groups 
of related varieties, showing the 5-year average yield of each variety 
and the average yield of each group. Typical heads of the leading 

“varieties of barley at the Moro substation are shown in figure 16. 


TABLE XIX.—Average yields of spring-barley varieties grown at the Moro substation 
for the 5-year period, 1911 to 1915, inclusive, arranged in groups of related varieties. 


Yield 
Groups. G.1No: per acre. 
1. Six-rowed (hulled): Bushels. 
TORE bers hts nent lll eS erate eck OMS an ARO sae ie ae Ae Ae ea a Sea es 190 28.3 
hast (Camm qnie siionriin jie cee aan nee ete gene eine Mace UL Be. 626 29.6 
Aiea eee ee SAUL Meee Mule | ee ee Wee eae es cc oes 575 27.8 
NEAT CHITA NMLDTE YN O cel nimeemerc eye one tase mee) hee te ee re ey ee Oe SEE 576 29.6 
MENTO Re a Ba eB ewes st anaes ae ROR Noe MR gi Ce fa toe een | 261 34.3 
COMED EII@K Cra oe wate see ER BS Sie ae CA SSSI 3.9 Se NS or ty et eg 537 29.4 
| |—_—_—$__. 
PENSE tate ee ial nT oe eee a tee so oa ct Soot oee see acne L [SaseeaSee 29.8 
2. Six-rowed naked (hull-less): tes 
TSU Veils LETT EI ES” ea hd geal ete nk ee fy eae Mineola <A eee os ne ae 596 24.2 
er Enmlclpss: (OOM OLCL cos” Lean ae ee eee cae ee SLA ae ee le Soe a 26.0 
PERSE ERD Stary rea te 27a ae Sean ga w Soh eset ape aay oe arate se oe eerie aeieel tes eee see 22. 8 
3. Two-rowed (hulled): ie 
Chevalier 200 23.6 
ISAS TEFELE Tita SSE A te ae ge ee ee oe ere a ee a 531 32. 2 
[ETDS 2 0 502 coda See ye eee cea en et ee ee Seg Ss 24 26.5 
LALPLEVTE a acct citi Sergi Se ies eS a ay NE: Yl eae a al On ni 1144 24.6 
SUSE: 2. a ccd Sa ae Se ea ee Penner ae |) ee a oe Soe 187 28.5 
VCE SUDA SSS oe py een ap ee aCe panna 658 33.0 
LASSE) aa ee SOSA eet i See as eee eee oeecceenuae 28.0 


a Average yield for four years only, 1912-1915. The average yield of Black Hull-less (C. I. No. 596) in 
the same four years was 29.4 bushels. 


DESCRIPTIONS OF THE BEST VARIETIES. 


The 6-rowed varieties.—The leading 6-rowed varieties, as shown in 
Table XIX, are Mariout, Coast, Oderbrucker, and Beldi. Heads of 
the first three varieties are shown in figure 16. 

The Mariout (C. I. No. 261) is an Egyptian variety which is char- 
acterized by a compact spike of the type often called club, although 
it possesses this characteristic to a lesser degree than the White Club. 
The kernel is somewhat coarse and the beard is not always entirely 
broken off in thrashing. It is an early, heavy-yielding variety in this 
“section. 

The Coast variety (C. I. No. 626) is the common 6-rowed barley 
grown upon the Pacific slope and in the Columbia Basin. It 
is called by various names, such as Common California, Bay Brewing, 
and sometimes Blue barley. The spike is less compact than that of 
the Mariout, and in many localities the plant is somewhat taller. 
Like the Mariout, the awn is not entirely removed in thrashing. It 
is a large-kerneled, heavy-yielding variety. It has been grown for 
many years in the western United States and probably came origi- 
nally from Egypt. : 

Beldi (C. I. No. 190) is another North African variety, which 
closely resembles the Coast. It is, however, slightly earlier, and the 
spike and straw are somewhat shorter. 
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The 2-rowed varieties.—Of the 2-rowed varieties the Hannchen, 
White Smyrna, and Svanhals have given the best results. Heads of 
the Hannchen and White Smyrna barleys are shown in figure 16. 

The Hannchen (C. I. No. 531) is a 2-rowed variety, with a narrow, 
nodding spike. It was produced by the Swedish Plant-Breeding 
Association of Svalof, Sweden, and was a selection from Hanna. 
Throughout most of the northern United States it is somewhat earlier — 
than Hanna and a better yielder. 


Fig. 16.—Heads of five varieties of spring barley grown at the Moro substation: A, Coast; B, Mariout;C, 
Oderbrucker; D, White Smyrna; #£, Hannchen. : 


White Smyrna (C. I. No. 658) came originally from Asia Minor. 
It is a very large kerneled, 2-rowed variety, with a nodding spike. It 
has a very short straw, and for this reason often gives an unfavorable 
impression when first seen. It can be harvested successfully, how- 
ever, and is a very heavy yielding variety. It is early, stands 
drought well, and is well adapted to the Columbia Basin uplands. 

The variety Svanhals (C. I. No. 187) was produced by the Swedish 
Plant-Breeding Association. It has a wide, erect, 2-rowed spike, with 
large kernels and a stiff straw. It very seldom lodges, and it gives 
satisfactory yields throughout most of the western United States, 
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but is hardly equal to the Hannchen and White Smyrna in this respect. 
This variety has been rather widely distributed under the name 
Swanneck, which is a translation of the Swedish name. 


COMPARATIVE VALUE OF WHEAT, OATS, AND BARLEY. 


Table XX gives comparative figures on the acre yields of three 
spring crops, wheat, barley, and oats, and the pound values and acre 
values of these crops. The price per pound is based on the average 
price of these cereals in Oregon on December 1 in the 10 years, 1905 
to 1914, inclusive, as given by the Bureau of Crop Estimates.! The 
average yields in this table are those obtained in plat tests at the 
Moro substation during 1913, 1914, and 1915. The average yields 
and the acre values for the leading variety of each crop in the five 
years, 1911 to 1915, inclusive, are also given. 


TABLE XX.—Average acre yields of all spring wheat, oat, and barley varieties grown at 
the Moro substation in 1913, 1914, and 1915, and of the best variety of each for the 5-year 
period, 1911 to 1915, inclusive, with average values based on the average farm price of 
these cereals in the 10-year period, 1905 to 1914, inclusive. 


eee ie Best variety, 1911 to 1915. 
Price 
Crop. per 
pound. Yield Value Yield | Value 
per per Name. per per 
acre. acre. acre. acre. 
Cents. Pounds. Pounds. 
Spring barley......-.-2-.----------- 1. 23 1,572 | | $19.33 | Mariout..-...-. 1,646 $20. 35 
SLE ES 1.38 1, 485 20.49 | Kherson...... 1, 402 19.35 
Slime wilieat=<0..0..-.-..2-.-.--.-- 1.35 1, 296 17.50 | Early Baart...| 1, 362 18.39 


Table XX shows that oats lead in value per acre of the three cereals 
for the three years, 1913 to 1915, barley being second and wheat 
third. 

There is little difference in acre value between the crops when only 
the highest yielding variety of each crop is considered. Both oats 
and barley, however, have given higher yields in pounds per acre 
than spring wheat, and the value per acre based on the 10-year aver- 
age farm price of these highest yielding varieties is highest for the 
barley, with oats $1 and wheat $1.96 per acre less. 


SPRING EMMER. 


Spring emmer has had a thorough trial at the substation. It is 
apparently less drought resistant than wheat, oats, and barley. The 
acre yields have been considerably less than those of most varieties of 
other spring grains. Spring emmer (frequently advertised as spelt 
by seed companies) is apparently not so well adapted to Columbia 
Basin conditions as either oats or barley. 


1 Statistics of principal crops. U.S. Dept. Agr. Yearbook, 1915, p. 423, 435, 441. 1916. 
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One variety (C. I. No. 1524) has been tested since 1911, and the 
highest acre yield has been 31.5 bushels of 32 pounds each. The 
average yield in the five years was 21.8 bushels per acre, or less than 
half the number of pounds per acre yielded by Kherson oats or 
Mariout barley in the same period. 


GRAIN SORGHUMS. 


Several varieties of the grain sorghums, including Manchu and 
White kaoliang, milo, feterita (Sudan durra), and kafir, have been 
tried, but with the exception of Manchu kaoliang all have been dis- 
carded. The cold spring weather in this section makes it difficult 
to secure good stands of most varieties of sorghums. 

The Manchu kaoliang has given the best results, but the yields have 
not been large enough to recommend this crop for trial by farmers. 

Two varieties of broom corn have also been grown. Fair seed 
yields have been obtained, but the brush produced has been of poor 
Saal SUMMARY. 

Cooperative experiments with cereals have been conducted at the 
Moro substation during the five years, 1911 to 1915, inclusive. 

Moro is located in Sherman County, in the north-central part of 
Oregon, on the rolling hills of the Columbia Basin, about 15 miles 
from the Columbia River. 

The elevation of the substation is approximately 2,000 feet. The 
soil and climate are typical of a large part of the Columbia Basin in 
Oregon and Washington. 

The average annual precipitation at or near Moro in the past 11 
years has been 11.35 inches. The average seasonal precipitation 
(March to July, inclusive) in the five years, 1911 to 1915, inclusive, 
was 3.83 inches. 

The average evaporation from a free water surface was 45.07 
inches during the seven months, April to October, inclusive, in the 
five years, 1911 to 1915, inclusive. 

The ratios of evaporation to seasonal precipitation and to annual 
precipitation are higher at the Moro substation than at the substa- 
tions at Nephi, Utah, or Moccasin, Mont. 

The average frost-free period in the five years, 1911 to 1915, in-. 
clusive, was 155.8 days. The average date of the last frost (82° F.) 
in the spring was May 2, and of the first frost in the fall, October 5. 

The average wind velocity for the years 1911 to 1915, inclusive, 
was 5.9 miles per hour. 

The experimental work with grains at the Moro substation im- 
cludes varietal testing and breeding, crop rotation, and tillage experi- 
ments. Only the results of varietal experiments with spring grains 
are reported in this bulletin. 
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Seventy-six varieties of spring wheat have been .tested for two 
or more years. Early Baart wheat (C. I. No. 1697) produced 
the highest average yield, 22.2 bushels per acre, in the five years, 
1911 to 1915, inclusive. The selection from Koola (C. I. No. 
2203-2) gave the highest three-year average yield, 27.7 bushels per 
acre, In the years 1913, 1914, and 1915. 

The average yield of 14 varieties of common and club wheat 
varieties in 1913, 1914, and 1915 exceeded the average yield of two 
durum varieties by 3.5 bushels per acre. The average yield of the 
highest yielding common wheat exceeded the average yield of the 
highest yielding durum wheat by 7.7 bushels per acre in the same 
period. 

Millmg and baking tests of several of the spring-wheat varieties 
grown at the Moro substation have been made by the Plant Chemi- 
cal Laboratory of the Bureau of Chemistry of the United States 
Department of Agriculture. These tests indicate that most of the 
varieties are as good as and some are better milling wheats than the 
Pacific Bluestem, which is the standard spring wheat of the Colum- 
bia Basin. 

Date-of-seeding experiments with Pacific Bluestem spring wheat 
indicate that seeding as early in the spring as possible gives the best 
results. 

Rate-of-seeding experiments with the Pacific Bluestem variety 
indicate that for early spring seeding about 5 pecks per acre is the 
best rate. For late seeding 3 pecks per acre produced the highest 
yields. 

Of the oat varieties under experiment, the early varieties, like 
Kherson and Sixty-Day, have given the best results, though Siberian, 
a variety maturing in midseason, has given yields practically as high 
as the Sixty-Day and Kherson in a 5-year average. 

Forty-two varieties of spring barley have been tested, and 5-year 
average yields obtained for 13 varieties. The variety giving the 
highest average yield in the five years was Mariout, C. I. No. 261, a 
6-rowed form, yielding 34.3 bushels per acre. The 2-rowed forms’ 
White Smyrna and Hannchen produced average yields in the same 
period of 33 and 32.2 bushels per acre, respectively. 

Spring emmer has not given as good results as spring barley or oats. 

The grain sorghums have not produced profitable returns. Of the 
varieties tested, Manchu kaoliang is the most promising. 

The 5-year average acre yield in pounds of the highest yielding 
varieties of the three leading cereals was as follows: Wheat, 1,362 
pounds; oats, 1,402 pounds; barley, 1,646 pounds. 

Based on the 10-year average farm price of these cereals in Oregon, 
the acre value of wheat would be $18.39; oats, $19.35; and barley, 
$20.35. 
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